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(57) Abstract 



NR'r* 



(I) 



rh„i , n ? e f hod of inducing a 
Cholescystokuun-A receptor ionist 
response tn a mamma] by administering 
a compound of formula (I), where 
nh.n„i C '-C6alkyl. C5^cycloalkyl, 
or substituted phenyl; R= j*' 
taSSi 7 Cs^cycloalkyl, C^alkenyl, 
tenzy . phenylC,.5alkyl or substituted 

1 2 Tilted, *»» 
1,2,3.4-tetrahydroquinoline, 1 73 4. 

m O l y< ^° qUin0Une or benza^epine 
w?t£ r ^. tns " bsti « ut «l independently 
with C,. 6 alkyl, C.^koxy or halogen 

" "f n integer selected fifm 
the group consisting of 0, 1, 2 or 3; p i s 
the integer 0 or 1; q is , he integer 0 0 r ]; 
1 is *e integer 0 or 1, provided that when 

" « ° d ,h f en ' is 0; R3, R 4 rs Md Rg ^ „, 




^ (CH2WNH)p(CO) q (NHV» 3 
'R 4 
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A METHOD OF INDUCING CHOLECYSTOKININ AGONIST 
ACTA,™ USING ,,4- BE NZOD 1 AZEP,N E SSSSST 

Mutt. Gastrointestinal Harmon GB J Green E 7 B = ' " V 
15 CCK has teen i m p, irated a, , ™" ^ ^ '» 

(1979), Saitoefa/., A/aft/re, 289, 599, (1981) G P Smiih e , 

Orders. A J.Stunkard and E Stella Edl R T ' *** "* 
/ioftyi\ oienar, Eds, Raven Press New York G7 

secretl^l 3,1c ~ ^ ^ ^ ^ ^ 

5 CCK and gastrin share structural homology in their C T erminal .1 * 
Trp-Met-Asp-Phe C-terminal tetrapeptide: 

nervous sterns. It has recently been rep=«e a h a, cc 7 B 2eT ^ 
» similar to the gastrin receptor, see Piseona. J R £ Weerth A M ? 
WanK. S.A., stochem. S/ophys <JL£££E£ A 
receptees are locate, predominant* ,„ pe„ pnera , .sZZ^L 

noers, CCK-A receptors are found lo a lesser extent in th» 7 
Moran. a, a,.. BrainRes., 362, ^179^,1^0,^1" 
««, 10,, ,1988,, D.R. Hi,,, eta, Ate uL, ^ « 
Banel. eta/.. Mo/. Pha/maco/., 36. 285 (19891 D R « , , 
'«««^-,/,itll^^ 
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Z'^Ts l C ck 6 T" '° Una - •» ^in. see V J 
LOtti and R.S.L Chang, Proc. Natl. Acad. Sci USA s? 40-5-5 

Crawley. TV™* P/, amj . Sci., 88. 232. (1991) (198S) ' 
The literature in the CCK area contains extensive discussion 

and treat.ng oncologic disorders, in particular relating to 1 4- and 1 5 
benzodiazepines, seeB.E. Evans. Drugs oftneFuture, U, 97 ( 989) M A 
Silverman, eta,., Am. J. Gastroenterol, 82, 703 (1987) EPO 0538 945 
pu shed April 28. 1 993. EPO 0 523 845. published Janua* 20 1 993 EPO 
0284 256, published 28 September 1988 9n H ~. , * 0 

^ Crawte , Si „ 9 , l, Proc . tett tott M W 



(1991). 
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A*. era,, « Co „, are/)M on cUy. haTee^ 
suggested ,ha( CCK ads in the periphery through v J 1 n M 
d,r.«iy on the brain „ produce MWy , ,„ S J ^'^^ 

< ,80(1978). Smith. G.P., Jerome, C Cush n B J 
Etemo. R„ and Simansky, K.J.. Science, in. 687-689 ( „ 
having CCK agents, act^y have been reported ,o1X ,ide ~ 
analogues, see U.S. patent No. 4.490 364 PCT wn qimo™ \ 
0— ,99, K ShiosaKe.a/., , £ ^ 
"77' 10 < .""benrodiazepines have „o, been 

" CCK - A ,,^0niS, ™ "as ,ha . 

Presan, inven,™ have been ,ound ,o £ 

therefor, may be useful in pad for inhibiling appetite for indul™ ,' . 
weigh, ioss ,„ overweighl ^ ^ ^"otZ ~ 

"J <,ependent diab8 " 5 P"*-" associated with these oTe^Lh 
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Patent 5,187,154, which is incorporated herein by reference. The CCK-A agonist 
compounds of the present invention are therefore useful for treatment of diabetes ii 
humans through stabilization of these glucose metabolic indicators. 

Thus the present invention provides a novel method of inducing a 
Choiescystokinin-A receptor agonist response in a mammal in need of 
treatment of a gastrointestinal or central nervous system related disease 
which comprises administering to such mammal an effective amount of a 1,4- 
benzodiazepine compound of the following formula (I): 



6 alkyl, C-j^alkyl substituted with 1-8 fluorine atoms, C^alkoxy, carboxyCi. 
6alkoxy, halo, amino, mono- or di(Ci-6alkyl)amino, -C00(Ci-6alkyl), 
6 alkylthio, carboxymethylthio, trifluoromethylsulfonylamino, phenylCi. 5 alkoxy, 
C-j^alkylsulfonyl or C^alkylsulfinyl substituents; 

R 2 is selected from the group consisting of C 3 -e alkyl, C 3 -6cycloalkyl, 
C3-6alkenyl, benzyl, phenylCi-3alkyl or phenyl mono-, di-, or trisubstituted 
independently in the ortho or para positions with hydroxy, C^alkyl, Ci- 
6alkoxy, cyaho, benzyloxy, pyrrolidino, morpholino, carboxyCi. 6 alkoxy, halo, 
amino, mono- or di(Ci-6alkyl)amino, -COO(Ci-6a!kyl), Cvea'kyithio, 
carboxymethylthio, trifluoromethyl, trifluoromethylsulfonylamino, phenylCi- 
6alkoxy, C-j^alkylsulfonyl or C<\ ^alkylsulfinyl substituents; or 



nr'r 2 





3 
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NR1R2 together form 1,2,3,4-tetrahydroquinoline or benzazepine 
mono-, di-, ortrisubstituted independently with d-ealkyl, d-ealkoxy or 
halogen substituents; 

n is an integer selected from the group consisting of 0, 1 , 2, or 3; 
p is the integer 0 or 1; 
q is the integer 0 or 1; 

r is the integer 0 or 1 , provided that when q is 0 then r is 0; 
R 3 is selected from the group consisting of hydrogen, d-ealkyl, d. 
ecycloalkyl, phenyl, phenyl mono-, di-, ortrisubstituted independently with Ci 
ealkyl, hydroxy. C^alkoxy, halogen, amino, mono- or di(C t . 6 alkyl)amino 
mtro, carboxy, -COO(Ci-6alkyl). carboxyCi. 6 alkoxy, carboxyd- 6 alkyl, 
carboxymethylthio, heteroaryl, mono- or di(Ci. 6 alkyl)aminoCi. B alkyl 
trifluoromethyl, trifluoromethoxy, Ci. 6 alkylthio, -SO v (Ci^alkyl), -SO v NH(Ci 
ealkyl), -SO v CF 3 . -SO v C 6 H 5 , -(CH 2 ) v N0 2 . -(CH 2 ) V CN, -(CH 2 ) v COOH - 
(CH 2 ) v COO(d- 6 alkyl), -(CH 2 ) V SCH 3 , -(CH 2 ) v SOCH 3 , -(CH 2 ) v S0 2 CH 3 - 
(CH 2 ) v CONH 2l -SCH 2 COOH, -CONH(S0 2 CH 3 ), -CONH(S0 2 CF 3 ) - 
(CH 2 ) v N(C^alkyl) 2> -(CH 2 ) v NH(S0 2 CF 3 ),-(CH 2 ) v N(S0 2 CF 3 )(C^alkyl) - 
(CH 2 ) v S0 2 NHCO(Ci^alkyl), -(CH 2 ) v S0 2 N(Ci^alkyl)CO(C,. 6 alkyl) - 
(CH 2 ) v CONHS0 2 (d-6alkyl), -(CH 2 ) v CON(C 1 ^alkyl)S0 2 (C 1 -6alkyl)' - 
(CH 2 ) V NHR6 or -(CH 2 ) v OR7 substituents. heteroaryl. substituted heteroaryl 
napthyl. bicycloheteroaryl or substituted bicycloheteroaryl. provided when R 3 
is oxadiazole then R4 i S not hydrogen, further provided when n is 1 p is 0 q 
is 0 and r is 0 then R 3 is not 2-indolyl, substituted 3-indolyl or substituted 1- 
iso.ndolyl, still further provided that when n is 0, p is 1 , q is 1 and r is 0 then 
25 R3 , s not 2-indolyl and substituted indolyl is bound at the 2 position even still 
further provided that when n is 1. p is 1, q is 1 and r is 0 then R3 is not phenyl 
or 2-indolyl; 

R* is hydrogen, d-6 alkyl. -S0 3 H, -S0 2 CH 3 . -S0 2 CF 3 , -S0 2 C 6 H 5 - 
COO(C 4 Hg) or -COO(CH 2 C 6 H 5 ); 
30 R7 j s hydrogen, d-ealkyl, C^cydoalkyl, -CH 2 C 6 H 5 , -CH 2 COOH - 

CH 2 CONH 2 , -CH 2 CONH(d-6alkyl), -CH 2 CON(d. 6 alkyl) 2 or 

(CH 2 , W C0 -N^O {CWQ / \_ Rfi 

v is an integer selected from the group consisting of 0, 1 or 2; ' 
35 w is an integer selected from the group consisting of 0. 1 or 2; 
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R 4 is selected from the group consisting of hvdroaen r -n, , 
halo 9 en, C.^oxy. c.^oxyC,.,,,^, carb'oXX or£ 
6alkoxycarbonylCi. 3 alkyl; Y 1 ' 

5 nitrosotht^ 

th*H ia , ~ ,sadoublebon d between X and the C-5 position of 
the d,azep,ne nng, and is a single bond when X is NR 8 

(CH 2)kR V 5 S6,eCted fr ° m 9f0UP ~9 " ^drogen, C, 6 a, k y, or 
10 ^ sanint ^ selected from the group consisting of 0, 1 2 3or 4 - 

SO,C 6 H 5 , -0(Ci. 6 alkyl) or -CONfCealkylfc. 
15 t is an integer selected from the group consisting of 0 1 or 2' 

m.s an integer selected from the group consisting of 0 1 2 or 3 
R* .sse.ec.ed from the group consisting of hydrogen C^ea,*!," 

^ k ky1, ^ Pheny '' Pheny ' mon ° or ^substituted Sth 
20 mam b h ' heter0ary, ' SUbSt, ' tUted heter0a *' - 5 6 or" 

mToTen ^ «* ^ * Cn and 

tho l = ' S 3 d ° Ub,e b ° nd b6tWeen R5 and C-5 position of 

XR together form a heteroaryl or substituted heteraryl where X is 
n-trogen, prov.ded _ is a double bond be(ween an X ,S 

25 pos.t,on of the diazepine ring and m is 0; 

Y and Z are independently hydrogen or halogen- 

m p mh 5 ' ! ° f 7 membered Saturated heterocycle in more detail is a 5 6 or 7 
m mbered saturated heterocycle interrupted by 1 . 2. 3. or 4 N o O 
heteroatoms, with the proviso that any two O atom* 7u 
30 other; are not b °nded to each 

« an, * O c P S ^'»S°Jnr ^ ^ Pr0ViS ° 
substituted heteroaryl in more detail includes heteroervl nv™ „• 
35 . or substituted independent* with hydroxy C, J2 Tr 7*. „T "'" 
carboxyCeelKoxy. halogen, amino, mono-t di ^yueml ^ 
carboxy. .COO ( C W ,Ky„. -CONHfC^yl). £Chio ' 
carbosentide. carboxyntethylthio, phenyl, benzyl/etioxy yan0 
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trifluoromethyl, -CONH(Ci^alkyl), -CONHCi^alkyl) 2 , -S0 z (C,-6a!kyl) - 
SO z NH(C^a, ky ,). -S0 2 CF 3 or-S0 2 C 6 H 5 , pyrro.idiny., morphl^ 
pipend.nyl, piperarinyl, trifluoromethylsulfonylamino, phenylC^alkoxy 
C^alkylsulfonyl, C^alkylsulfinyl, phenyl, carboxamide, or heteroaryi 
5 substituents; 

z is an integer selected from the group consisting of 0, 1 or 2 
bicycloheteroaryl in more detail is a 9 or 10 membered bicyclo 
aromat,c ring interrupted by 1 , 2, 3 or 4 N. O or S heteroatoms, with the 

10 ^ ° ° r S heteroatoms are n °< bonded to each other, with 

10 the further prov.so that bicycloheteroaryl is not quinoline; 

substituted bicycloheteroaryl in more detail includes bicyclo heteroaryi 
mono-, di-. or trisubstituted independently with hydroxy, (Ci-ealkyI) Ci 
Salkoxy, cyano. carboxy(Ci^alkyl), pheny., heteroary., phenyl(Ci^alkyl) or 
(Ci-6alkyl)COO(Ci-6alkyl); 1WOf 

15 or a pharmaceutical* acceptable acid-addition or organic base-addition salt 
tnereof. 

The present invention also provides for the use of a compound of 
formula (1) in the manufacture of a medicament for the treatment of 

20 ZTT* WhSre m0dU ' ati0n ° f 6ffeCtS ° f 93Strin ° r CCK is 0f thera P eutic 



One aspect of the invention includes using compounds of formula 
nr'r 2 



z 




(la): 

da) 




(CH 2 ) n (NH) p (CO) q (NH\R 3 



X 
(CH 2 ) m 
R 5 



25 wherein: 

R 1 is selected from the group consisting of d-C 6 alkyl C 3 
Cecycloalkyl, phenyl, or phenyl mono-, di-, or trisubstituted independently 
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with hydroxy, C^alkyl. C^alkyl substituted with 1-8 fluorine atoms Cl 

cnn7r "T^**""' fluoro - a ™°- mono- or di(d.ea.k y .)amino. 
COO(Ci^alkyl). C^alkylthio, carboxymethylthio, trifluoromethyl 
trmuoromethylsulfonylamino. phenyld-ealkoxy, C^a.kylsulfonyl or Ci 
5 6alkylsulfinyl substituents; 1 " 
R 2 is selected from the group consisting of C 3 -C 6 alkyl C 3 - 
Cecycloa^ d-Cea.kenyl, benzyl, pheny.d-C3a.kyl or phenyl mono-, di- or 
tnsubstrfuted independently in the ortho or para positions with hydroxy c," 
6 alkyl. d-ealkoxy. cyano. benzyloxy, pyrrolidino, morpholino. carboxyCi 
10 ealkoxy. chloro. amino, mono- or di(C^alkyl)amino. -COO(d -eaikyl) ci 
6 alkylth,o, carboxymethylthio, trifluoromethyl. trifluoromethylsurfonylamino 
phenyld-jalkoxy. C^alkylsutfonyl or C^alkylsulfinyl substituents- or ' 

NR1R2 together form 1,2,3,4-tetrahydroquinoline or benzazepine 
mono-, d.-, or trisubstituted independently with Cl . 6 alkyl. d-ealkoxy or 
15 halogen substituents; 

n is an integer selected from the group consisting of 0 1 2 or 3 
pis the integer 0 or 1; ~ 
q is the integer 0 or 1; 

r is the integer 0 or 1. provided that when q is 0 then r is o- 
R3 is selected from the group consisting of hydrogen. Chalky. Ci 
ecycloalkyl. phenyl, phenyl mono, di-. or trisubstituted independently with" C, 
eaikyl, hydroxy, d-ealkoxy. halogen, amino, mono- or di(C^alkyl)amino 
n.tro. carboxy. -COO(Ci^a.kyl). carboxyd-ealkoxy, carboxyd-ealky. ' 
carboxymethylthio, heteroaryl, mono- or di(C^alkyl)aminoalkyl, or ' 
ri'TTn^r^ 0 " 161 " 0 ^' Cl - 6a,k y |thio - -SCMCi-ealky.,. -SO v NH(d- 
fcv rnZr * "S^'"*' -^) v N0 2l -(CH 2 ) V CN. -(CH 2 ) v COOH - 
CH 2 vCOO(Ct. 6 a.kyl). -(CH 2 ) V SCH 3 , -(CH 2 ) v SOCH 3 . -(CH 2 , v S0 2 CH 3 - 
(CH 2)v CONH 2 , -SCH 2 COOH, -CONH(S0 2 CH 3 ), -CONH(S0 2 CF 3 ) - 

(CH 2 ) v N(C 1 . 6 alkyl) 2 .-(CH 2 ) v NH(S0 2 CF 3 ).-(CH 2 ) v N(S0 2 CF 3 )(C 1 ^alkyl) - 
(CH 2 } v S0 2 NHCO(d- 6 alkyl), -(CH 2 ) v S0 2 N(d. 6 alkyl)CO(d s alkyl) - 
(CH 2 ) v CONHS0 2 (Ci. 6 alkyl), KCH 2 ) v CON(d- 6 alkyl)S0 2 (d 6 alkyl)' - 
(CH 2)v NHR6 or -(CH 2)v OR7 substituents. heteroaryl. heteroaryl substituted 
wrth halogen. Cl . 6 alkyl. hydroxy, nitro. cyano. carboxy. Cl . 6 alkoxy. benzoxy - 
C00(d-6alkyl), amino, mono- or di(d-6alkyl)amino. Phenyl or benzyl ' 
substituents. napthyl. bicycloheteroaryl or bicycloheteroaryl N-substituted 
.ndependently with hydroxy, carboxyalkyl. phenyl, heteroaryl. C,. 6 alkoxy or 
cyano substituents; y 
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R 6 is hydrogen, Ci- 6 alkyl, -S0 3 H, -S0 2 CH 3 , -SO2CF3, -S0 2 C 6 H 5 - 
COO(C 4 H 9 ) or-COO(CH2C 6 Hs); 

R 7 is hydrogen. Ci. 6 alkyl, C 3 -6cycloalkyl, -CH 2 C 6 H 5 , -CH 2 COOH, - 
CH 2 CONH 2) -CH 2 CONH(C 1 . 6 alkyl), -CH 2 CON(Ci. 6 alkyl) 2 or 

/ \ 

(CH ^ C ° /> (CH 2)w CO -/ \_ R < 

1 

v is an integer selected from the group consisting of 0. 1 or 2; 

w is an integer selected from the group consisting of 0, 1 or 2; 

R 4 is selected from the group consisting of hydrogen, halogen, Ci- 
6alkyl. Ci-6alkoxy, Ci. 6 alkoxyCi. 3 alkyl, carboxyCi-3alkyl or C1. 
6alkoxycarbonylCi-3alkyl; 

X is nitrogen or nitroso. provided that when R2 is methoxyphenyl, 

p is 1, 

q is 1 and r is 0 then X is nitroso; 

m is an integer selected from the group consisting of 0, 1 , 2, or 3; 

R 5 is selected from the group consisting of hydrogen. C1-C6 alkyl, 
C5-7 cycloalkyl, phenyl or phenyl mono- or di-ortho-substituted 
independently with halogen substituents, or a heteroaryl selected from the 
group consisting of pyridyl, pyrimidinyl, pyridazinyl, pyrazinyl, furanyl, 
thiophenyl, pyrrolyl, oxazolyl, thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, 
isothiazolyl, oxadiazolyl, thiazolyl, thiadiazolyl, pyrrolidine, piperidinyl, 
morpholinyl or thiomorpholinyl, where such heteroaryl may be mono- or di- 
ortho-substituted independently with halogen, Ci. 6 alkyl. nitro, carboxyl, Ci- 
ealkoxycarbonyl, Ci-ealkoxy, Ci. 6 alkylthio, amino or mono- or di(Ci. 
6alkyl)amino substituents; 

Z is hydrogen or halogen; 

heteroaryl in more detail includes a 5 or 6 membered aromatic ring 
optionally interrupted by 1. 2. 3 or 4 N, S, or O heteroatoms, with the proviso 
that any two O or S atoms are not bonded to each other; 

substituted heteroaryl in more detail includes heteroaryl mono-, di-, or 
trisubstituted independently with Ci. 6 alkyl or phenyl; 
or a pharmaceutical^ acceptable acid-addition or base-addition salt 
thereof. 



The method in particular includes using the following groups of formula 

(la): 



8 



3 



WO 95/28399 

PCT/EP95/0I335 

isopropl P " CyC ' 0heXyl More 

Pheny, or ^e.hoxyphe n ™ d,me " , >"™'no. Preferabry R> , s 

3 rZ s ^ ZiscomMiOT ^^ 

4- R 4 is conveniently hydrogen. 



5. The integer m is conveniently zero an n D s • 

6. X is conveniently N or nitroso. 

is zero than R'i s j££T c '1°/ ^ 0X> " " 7 - inaa2 °^ ' 
«o 9 en by carboxyafcy, , fl , ° P " 0na '"' SUbS '««* - 

convenient* iodolyl e.g. 3-indoly I «ZT» - M, ° " * 
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or n IT ' * ' S Ph6n " ° P "°" a '* ■*■*■« * 
carooxy, or n and r are zero, p and q are 1 and R 3 is o inH n , , 

P. q and r are zero and R 3 is 3-indo.vi. ^ " " '* 1 



10 



15 



25 



P. zero and R- is 3-indolyl. 

10. Rl is phenyl; 
R2 is isopropyl. 



11 ^irx^^*^^-*-* 

SSC" ,h * 9roup °° nsis " n9 * ™ - 



.12. nisOoM; 
pis 1; 
q is 1 ; 
r is 0; 



ZZTTZZZT' COnsis ""» hydroxy. 



phenylCi. 6 alkoxy, 



20 ~ M ^-.-Moa^y,^,™ „ 



13. nisOorl; 
pis 1; 
qis 1; 
ris 1; 

* K froro lhe oroup co„ S ,s,ino o, pheny,, subsllluted pheny , 

7-indazoly|. 

30 14. R4 is hydrogen. 

" oT*,:r eafr0m,he9rOUPC ° nS ' S,m90(h ^C«a lk y, fl uoro 

35 16. X is nitroso. 

R is Cm cycloalkyl. 

17. R1 is phenyl; 
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R 2 is C3-6 alkyl. 
n is 0 or 1 ; 
P is 1; 
qisl; 
5 risOorl; 

R3 is selected from the group consisting of hydrogen, hydroxy 

*ZT y l SUbSti,Ut6d Ph6nyl ' ind ° ,yl - N -(^rboxymethy 0 indoly, 
N-fC^alkylcarbonylmethyDindoly,. indazole or phenyl Cl . 6 al k oxy 

10 oTfLT fr0m ^ ^ C ° nSiStin9 ° f hydr09en ' ^-Xuhioro 

misOorl; 

R 5 is selected from the group consisting of Cl -C 6 alkyl, phenyl or 
a saturated 5, 6, or 7 membered ring optionally interrupted by \ 2 
3, or 4 N, S, or 0 heteroatoms, with the proviso that any two 0 or ' 
w S atoms are not bonded to each other; 

Z is hydrogen. 

18. R1 is isopropyl; 
R 2 is phenyl; 
20 n is 0; 

pisl; 
q is 1; 
r is 1 ; 

R 3 is carboxyphenyl; 
25 R 4 is hydrogen; 

m is 0, 

R 5 is phenyl; 
Z is hydrogen. 

30 19. R 1 is isopropyl; 

R 2 is methoxyphenyl; 
n is 0; 
pisl; 
qisl; 
r is 1; 

R 3 is carboxyphenyl; 
R 4 is hydrogen; 
m is 0; 



35 
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R 5 is phenyl; 
Z is hydrogen. 

20. R 1 is isopropyl; 

5 R2 i s methoxyphenyl; 

n isO; 
P is 1 ; 
q is 1; 
r is 1; 

10 R 3 is phenyl; 

R 4 is hydrogen; 
m is 0; 

R 5 is cyclohexyl; 
Z is hydrogen. 

15 

21. R 1 is isopropyl; 

R 2 is p-methoxyphenyl; 
n is 0; 
p is 1; 

20 q is 1; 

r is 1; 

R 3 is phenyl; 
R 4 is hydrogen; 
m is 0; 
25 R5 is methyl; 

Y and Z are hydrogen. 

22. X is nitroso 

R 5 is cyclohexyl. 
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The method in particular in addition to inducing a Cholescystokinin-A 
receptor agonist response by administering the mammal an effective amount 
of a 1, ^benzodiazepine compound of the formula (I) may also include 
5 inducing a Cholescystokinin-B receptor antagonist response in a mammal. 

The invention further comprises t ,4-benzodiazepine compounds of 
formula (la) wherein: 

R 1 is selected from the group consisting of hydrogen, C1-C6 alkyl, C3- 
10 C6Cycloalkyl, phenyl, or phenyl mono-, di-, or trisubstituted independently 
with hydroxy, C^alkyl, C^alkoxy, carboxyd.salkoxy, halogen, amino, 
mono- or di(d-ealkyl)amino t nitro, carboxy, -COO(Ci^alkyl), C^alkylthio, 
carboxymethylthio, trifluoromethyl, trifluoromethylsulfonylamino, phenylCi. 
6alkoxy or heteroaryl substituents; 
15 R2 j S selected from the group consisting of hydrogen, C1-C6 alkyl, 

phenyl, phenyld-C 3 alkyl or phenyl mono-, di-, or trisubstituted independently 
with hydroxy, Chalky!, d-salkoxy, carboxyd-ealkoxy, halogen, amino, 
mono- ordi(d-6alkyl)amino, nitro, carboxy, -COO(d-6aIkyl), C 1 ^alkylthio, 
carboxymethylthio, trifluoromethyl, trifluoromethylsulfonylamino, phenyld- 
20 6 alkoxy or heteroaryl substituents; or 

NR 1 R 2 together form 1,2,3,4-tetrahydroquinoline mono-, di-, or 
trisubstituted with halogen substituents; 

n is an integer selected from the group consisting of 0, 1, 2, or 3; 

p is the integer 0 or 1 ; 
25 q is 1; 

r is 0; 

R 3 is selected from the group consisting of hydrogen, phenyl mono-, 
di-, or trisubstituted independently with trifluoromethylsulfonylamino, 
phenylCi^alkoxy or heteroaryl substituents, (substituted phenyl)amino 
30 wherein said substituted phenyl is mono-, di-, or trisubstituted independently 
with trifluoromethylsulfonylamino, phenyld-6alkoxy or heteroaryl 
substituents, N-(carboxymethyl)indolyl or 
N-(Ci.6alkylcarbonylmethyl)indolyl; 

R 4 is selected from the group consisting of hydrogen, halogen, or d- 

35 6 alkyl; 

X is nitrogen or nitroso; 

m is an integer selected from the group consisting of 0, 1 , 2, or 3; 
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R 5 is selected from the group consisting of hydrogen, Ci-C 6 alkyl 
Phenyl, phenyl mono-, di-, or trisubstituted independently with hydroxy ' 
C^alkyl, Ci. 6 alkoxy, carboxyC^alkoxy, halogen, amino, mono- or 
d.(Ci. 6 alkyl)amino, nitro, carboxy, -COO(Ci^alkyl). C^alkylthio 
5 carboxymethylthio, trifluoromethyl, trifluoromethylsulfonylamino, 
phenylCi-salkoxy or heteroaryl substituents, Ci-C 6 alkenyl, or a 
saturated 5, 6, or 7 membered ring optionally interrupted by 1, 2 3 or 4 
N, S, or O heteroatoms, with the proviso that any two O or S atoms are 
not bonded to each other; 

10 Z is hydrogen or halogen; 

heteroaryl in more detail includes a 5 or 6 membered aromatic ring 
opt.onally interrupted by 1 , 2, 3 or 4 N, S, or O heteroatoms. with the proviso 
that any two 0 or S atoms are not bonded to each other, e.g. pyridine 
pynmidine, pyrrole, pyrazole. imidazole, thiazole, triazole, tetrazole furan 

15 pyran or thiophene; 

substituted heteroaryl in more detail includes heteroaryl mono- di- or 
trisubstituted independently with Ci. 6 alkyl or phenyl; 
or a pharmaceutically acceptable acid-addition or base -addition salt 
thereof. 

20 

Particular compounds of formula (la) include: 

A. R1 is isopropyl; 
R 2 is phenyl. 

B. 

R1 is selected from the group consisting of phenyl, 4-methoxyphenyl or 
4-dimethylaminophenyl; 

R2 is selected from the group consisting of propyl, isopropyl, butyl or 
30 cyclohexyl. 

C. nisOoM; 
p is 1; 

R 3 is selected from the group consisting of phenyl mono- di- or 
35 trisubstituted independently with trifluoromethylsulfonylamino phenylC, 
ealkoxy or heteroaryl substituents, (substituted phenyl)amino wherein said 
substituted phenyl is mono- 



25 



14 



10 



WO 95/28399 

PCT/EP95/01335 

misOorl; 

» ~£Z7, ZEST ~ 9 °' C - C6 *"* or 
4N S ornh J . memDerednnoo P' i ="«lly interrupted by 1 2 3 » 

nT^rr : * ,he p,ov,so ,h3t •» - » - 



F - R 1 is C^alkyl; 
R 2 is phenyl; 
15 nisOorl; 
Pis1; 



20 



substituted phenyl is mono, dr „,. ™ t,lu,ed P^/Oamino wherein said 
R 4 is hydrogen of Ci. 6 alkyl; 



m isO or 1; 



30 



35 



N. S, or O heteroatoms, with the proviso that any two o or q 1 
not bonded to each other. wo o or S atoms are 

The invention still further comprises 1 
the formula (la) wherein: "en20d.azap.ne compounds of 

R 1 is selected from the group consist.™ «f ^ * 
Cecyclbalkyl. phenyl. ^J^TTl^S^ ^ ° 3 ' 
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amino, mono- or di(C^alkyl)amino, carboxy, -COOfC^a.kyl), Cl ^alkylthio 
carboxymethylthio. trifluoromethy.sulfonylamino. phenyl^ Jlkoxy t 
heteroaryl substituents; or 

NR1R2 together form 1,2,3,4-tetrahydroquinoline mono- di- or 
5 trisubstituted with halogen substituents; 

n is an integer selected from the group consisting of 0 1 2 or 3- 
pis the integer 0 or 1; 
qis1; 
r is 0; 

10 R3 i s selected from the group consisting of indolyl N- 

(carboxymethyDindolyLN-CCLealkylcarbonylmethyDindolyl, indazoleamino 
benzoxy. phenylamino, hydrogen, phenyl, substituted phenyl, (substituted ' 
phenyl)ammo, heteroaryl, phenylCi. 6 alkoxy; 

1 5 ealkyl- ^ " S6leCted fr ° m ^ ^ C ° nSiSt,:n9 ° f hydr ° 9en ' ha, ° 9en ' or C 1- 
X is selected from the group consisting of nitrogen or nitroso- 
m is an integer selected from the group consisting of 0 1 2 or 3- 
R' is selected from the group consisting of hydrogen. C,-Ce alkyi 
Phenyl, substituted phenyl. Cl -C 6 a.kenyl. or a saturated 5 6 or 7 
membered ring optionally interrupted by 1. 2. 3 or 4 N S or O 

tota^the'r^ Pr ° ViS ° ** ^° ° " S "™ 3re n0t bonded 
2 hydrogen or halogen; 

substituted phenyl in more detail includes phenyl mono- di- or 
trisubstituted independently with hydroxy. C^alkyl, Cl . 6 alkoxy ' 
carboxyC^alkoxy. halogen, amino, mono- or di(C^alkyl)amino. nitro. 
carboxy, -COOfCi -Salkyl). C^a.kylthio. carboxymethylthio 
tnfluoromethyl, trifluoromethylsulfonylamino, phenyld-salkoxy Ci 
ealkylsulfonyl. C^alkylsulfinyl or heteroaryl substituents- 

heteroaryl in more detail includes a 5 or 6 membered aromatic ring 
op onally mterrupted by 1. 2. 3 or A N. S. or O heteroatoms. with the pro' so 
that any two O or S atoms are not bonded to each other, e.g pyridine 
pyr.rn.dine. pyrrole, pyrazole, imidazole, thiazole, triazole. tetrazole fUran 
pyran or thiophene; ' ' 

substituted heteroaryl in more detail includes heteroaryl mono- di- or 
tr.subst.tuted independently with C^alkyl or phenyl; 

or a pharmaceutical^ acceptable acid-addition or base-addition salt 
thereof. 



20 



16 



WO 95/28399 ^ PCT/BT5/01335 



Still further particular compounds of formula (la) include: 

a. R 1 is isopropyl; 
5 R2 is di(Ci-6alkyl)aminophenyl. 

b. 

R 1 is selected from the group consisting of phenyl, 4-methoxyphenyl or 
4-dimethylaminophenyl; 

10 R 2 is selected from the group consisting of propyl, isopropyl, butyl or 

cyclohexyl. 

c. n is 0 or 1 ; 
pis1; 

15 R 3 is selected from the group consisting of indolyl, N- 

(carboxymethyl)indolyl, N-(Ci- 6 alkylcarbonylmethyl)indolyl, indazoleamino, 
benzoxy, phenylamino, phenyl mono-, di-, or trisubstituted independently with 
amino, halogen, trifluoromethylsulfonylamino, phenylCi.6alkoxy or heteroaryl 
substituents, (substituted phenyl)amino wherein said substituted phenyl is 

20 mono-, di-, or trisubstituted independently with carboxy, halogen, 

trifluoromethylsulfonylamino, phenylCi^alkoxy or heteroaryl substituents. 

d. R 4 is selected from the group consisting or hydrogen or Chalky!. 

25 e. misOort; 

R 5 is selected from the group consisting of C1-C6 alkyl, phenyl, or a 
saturated 5, 6, or 7 membered ring optionally interrupted by 1, 2, 3, or 4 N, S, 
or 0 heteroatoms, with the proviso that any two O or S atoms are not bonded 
to each other. 

30 

f. R 1 is isopropyl; 

R 2 is di(Ci-6alkyl)aminophenyl; 

n is 0 or 1 ; 

pist; 

35 R 3 is selected from the group consisting of indolyl, N- 

(carboxymethyl)indolyl, N-(Ci-6alkylcarbonylmethyl)indolyl, indazole, 
benzoxy, phenyl, phenyl mono-, di- or trisubstituted independently with 
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amino, carboxy, halogen, trifluoromethylsulfonylamino, phenylCi^altoxy or 
heteroaryl substituents; 

R 4 is hydrogen; 

misOorl; 

5 R 5 is selected from the group consisting of d-C 6 alkyl, phenyl, or 

a saturated 5, 6, or 7 membered ring optionally interrupted by 1, 2, 3, or 
4 N, S, or O heteroatoms. with the proviso that any two 0 or S atoms are 
not bonded to each other. 

10 g. R 1 is isopropyl; 

R 2 is dimethylaminophenyl 
n is 0; 
P is 1; 

R 3 is carboxyphenylamino; 
15 R 4 is hydrogen; 

m is 0; 
R 5 is phenyl; 
Z is hydrogen. 

20 The invention still even further comprises 1 ,4-benzodiazapine 

compounds of the formula (la) wherein: 

R 1 is selected from the group consisting of hydrogen, Ci-C 6 alkyl C 3 - 
C 6 cycloalkyl. phenyl, or substituted phenyl; 

R 2 is selected from the group consisting of hydrogen, d-C 6 alkyl 
25 Phenyl, phenylCi-C 3 alkyl or substituted phenyl; or 

NR1R2 together form 1,2.3,4-tetrahydroquinoline or 1 2 3 4- 
tetrahydroquinoline mono-, di-. or trisubstituted independently with Ci 6 alkyl 
C^alkoxy or halogen substituents; 

n is an integer selected from the group consisting of 0, 1, 2 or 3 
30 p is the integer 0 or 1 ; 

q is the integer 0 or 1 ; 

r is the integer 0 or 1 , provided that when q is 0 then r is 0; 
R 3 is selected from the group consisting of hydrogen, phenyl 
substituted phenyl, heteroaryl, indolyl, N-(carboxymethyl)indolyl N-(Ci 
35 ealkylcarbonylmethyOindolyl.phenylCi-ealkoxyorindazole; 

R 4 is selected from the group consisting of Ci. 6 alkoxy, Ci. 
ealkoxymethyl, carboxymethyl or Ci-ealkoxycarbonylmethyl; 

X is selected from the group consisting of nitrogen or nitroso; 
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m » an integer setecea from me group consisting of 0 1 2 or a 

^hered ring JLJ?£££« " * ? 

5 heteroatc™. „ith fhe proviso M anyto 0 £ s l m * " ° 

fo each other °" S a,oms "» "ot bonded 

10 carboxvCi^aiknw h a i«„ H-6«Kyl. Ci. 6 alkoxy, 

crho^iow ,i ^r c am rr o " ordi(c, - 6aM>miTO ''«™. 

1-6 yl) ' c 1-6a'kylthio, carboxymethvlthio 
thfluoromefhy,. Muoromefhytsuifonytamino. phZ&2L C 
e**** Cm-*-*, orheteroa^subsalu^ W 
heteroaryl in more detail includes aSorfi m ««k ' ^ 
15 optionally interrupted by 1.2 3 or 4N S or Oh ^ aromatic ring 

that any two O or S atoms are n bond* liTZ^' ^ ^ 

there / a ^eutica,,ya C ceptab,eac 

ben™ J"" inVen,i0n Sti " 6Ven ftJrth>r additiona »y emprises 1 4 
ben20d.a2ap.ne compounds of the formula (lb): ' 



nr'r 2 




(lb) 




^(CH 2 ) n (NH) p (CO) q (NHXR 3 



X 



wherein: 
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RHs selected from the group consisting of Ci-C 6 alkvl C, 
R 2 is selected from the group consisting of C 3 -C 6 alkvl C, 

monn N H R R ^ et ^ rfom1 ' 2 - 3 ^^ahydroquinolineorbenzazep ne 
mono-, d.-, ortnsubstituted independently with Ci R alkvl r * 
halogen substituents; c^alkyl, C^alkoxy or 

n is an integer selected from the group consisting of 0 12^ 
P « an .nteger selected from the group consisting of 0 or 1 
q s an .nteger selected from the group consisting of 0 or 
r is an integer selected from the group 0 or 1 orL^nJl , 
then r is 0, P * prov,ded that when q is 0 

R 3 is selected from the group consists nf h,,^ 

<CH 2 ) v N(C,. s alkyl) 2 . -(CH 2 ),NH(S0 2 CF3),.(CH 2 )„NISO,CF,vr ,„ „ 
a m ,no. m onc „ di(C ,. 6 „ ky , )amino , pheny , or ^ S^T^** 



20 



10 



15 



WO 95/28399 

PCT/EP9S/01335 

coo£ hZ?o^£Z ' S03H ' - S ° 2CH3 ' - S ° 2CF3 ' - S02C6H5 - - 

CH 2 CONH 2 , -C^CONHfCLealkyl). -CH 2 CON(C^al ky ,) 2 or 
(CH 2 ) w C0 / \ lr ,„ / \ 

v is an integer selected from the group consisting of 0 1 or 2 ' 
w -s an integer selected from the group consisting of 0. 1 or 2- 

ea.M; ^ 9r ° UP C ° nSlStin9 ° f hydr °9-. ^ or c, 

X is selected from the group consisting of nitrogen, nitroso or NR8 

20 iCnJ,; 5 S6,eCted ^ ^ 9r ° UP ~9 * ^drogen, C^Jor ' 

k is an integer selected from the group consisting of 1 , 2, 3 or A- 

rtkwn 8 ^ fr ° m 9r ° UP C ° nSiStin9 0f ™™- or di( Cl 

e kyl)am,no, pyrro.idinyl, morpholinyl, piperidiny.. piperazinyl phen • 

25 cnl?; ^' Mrb0Xamide ' h ^'. neteroaryl. ioO(CiX, 7 - 
SO,C 6 H5, -O(Ci^alkyl) or -CON(Ci^alkyl) 2 . 

t is an integer selected from the group consisting of 0 1 or 2 - 
R is oxygen; or 

Y is H f Chalky! or halogen* 

-a t a„^ooo r sa,oL are „„ t :i^:trrr s ' w,,h,hepro " ,so 

substituted neteroaryl in more detail includes neteroaryl mono- di 
, or substituted independently with hydroxy. Chalky, c ™ ' 
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carboxyCi. 6 alkoxy, halogen, amino, mono- or di(Ci^aikyl)amlno, nitro 
carboxy, -COO(Ci-6alkyl). -CONH(Ci^alkyl), C^alkylthio, 
carbosamide, carboxymethylthio, trifluoromethyl, -CONH(Ci-6alkyl), - 
CONHCi^alkyl)2,-S0 2 (Ci-6alkyl), -S0 2 NH(Ci-6alkyl), -S0 2 CF 3 or- 
S0 2 C6H5, pyrrolidinyl, morpholinyl, piperidinyl, piperazinyl. 
trifluoromethylsulfonylamino, phenylCi^alkoxy, C-^alkylsulfonyl, C-|_ 
6alkylsulfinyl, phenyl, carboxamide, or heteroaryl substituents; 

z is an integer selected from the group consisting of 0, 1 or 2; 
bicycloheteroaryl in more detail is a 9 or 10 membered bicyclo 
aromatic ring interrupted by 1, 2, 3 or 4 N, O or S heteroatoms, with the 
proviso that any two 0 or S heteroatoms are not bonded to each other, with 
the further proviso that bicycloheteroaryl is not quinoline; 

substituted bicycloheteroaryl in more detail includes bicyclo heteroaryl 

mono-, 

di-, ortrisubstituted independently with (Chalky!), carboxy(Ci-6alkyl), 
phenyl(Ci^alkyl) or (Ci-6alkyl)COO(Ci^alkyl); 
or a pharmaceutical^ acceptable acid-addition or organic base-addition salt 
thereof. 

20 Suitable pharmaceutical^ acceptable salts of the compounds of 

formula (I) include acid addition salts formed with acids, e.g. 
hydrochlorides, hydrobromides, sulfates, alkyl- or arylsulfonates 
(methanesulfonates or p-toluenesulfonates), phosphates, acetates, 
citrates, succinates, lactates, tartrates, fumarates, and maleates; and 

25 base salts such as alkali metal salts e.g. sodium salts. The solvates 
may, for example, be hydrates. 

Other salts which are not pharmaceutical^ acceptable may be 
useful in the preparation of compounds of formula (I) and these form a 
further aspect of the invention. 

30 it is to be understood that the present invention encompasses the 

individual enantiomers of the compounds represented by formula (I) above as 
well as wholly or partially racemic mixtures thereof. The present invention 
also covers the individual enantiomers of the compounds represented by 
formula (I) above as mixtures with diastereoisomers thereof in which one or 

35 more of the two stereocenters is inverted. 



GENERAL CHEMISTRY PROCEDURES 
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. Soc,«y. U „,ess ahentfse no..d. a» starting ma,e„^^e ob,^, , 
^ on: . (srams): iX^SKSE*:*' 
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^brmamid. (DMFJ- , 
hytfroxysuboinimide hS' N hvt*r°' 0rma ' e (iBuCF ^ 
elhyloartoodiimide hZ^^T^" <H ° BT,: 

(OCC); benzyloxyoarbonyl ratal AN r f d,c ' c '° ne ^o*ibodiimide 
Unless o,he W « M ^ *1 * £ '° «"»' « <° *«* ether 
entire,. Al, " ° C 

noted. uaea 31 room temperature unless otherwise 

10 

"«on ,pp m . 5 unlls) coupling s *. "° m "' Pa " S 
Patterns are designated as P s ^C«7L k ? uni,s """^ W Splitting 
'5 multiple!; b, broad. singlet, d, doublet; t triplet; q, quartet; m, 

Axso^r, r^^r rec ° roM - ■ «■ 

were taken in the positive ion modetnoerlT™™'^ A " ""** speara 

Nation (O. electron ™a«T E l oThT" '° n ^ ,l0n (ES "' 
(«B) methods, (nfrara, (IR) s < E « " * atom bombardment 

epeotrometer using a ,-mm NacS Za^o " = ^ 5,0 
E'mer 241 po,anme,er. A» T °" 3 P " W "- 

ohromatography on 0 55 mm 7°. monitored by thin-layer 

^^^^ 

Flash column chromatography was perfl " " p - anis,deh ' de ^lution. 
. Merck). P y W3S ? erfo ™ed on silica gel (230-600 mesh. 

liquid pressure 
equipped with a Delta-pak radial cLT M ° de ' 3000 De,t * Prep 

- X 300 mm). l^^ZZZZ* (C, h A ' ^ 
was 1 00 mL/minute (t 0 = 5.0 min ) All * and ,he flow rate 

Analytica, purity was ^essZy^HPL^TT^ ° ' % ^ 
equipped with a Waters 990 diode Zl sZ« ' ' ^ 6 °° E Syste ™ 
The stationary phase was a Vydac C,7J^ T*" * 200 ^ 00 nM). 
«ow rate was 1.0 to 1.5 m,J^ ™ * 25 ° Th * 

to ^.8 or 3.0 mm.) and the solvent systems 
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were as described above. Data reported as tr. retention time in minutes (% 
acetonitnle over time). 

5 R» P'^'bIT 9 P^sesA-P and schemes 1-5, Ri, R3 . „4. R5 . 
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According to general process A, certain compounds of formula (I) may 
be prepared by the reaction of an intermediate of formula (II) 




with isocyanates of formula (III), carbamoyl chlorides of formula (IV) 
15 ,m.da2olides of formula (V) or nitrophenyl carbamates of formula (Vli: 



/=\ H 
0=C=N~R 3 N V^ N ^|T' Nv R 3 



(HI) 



O 

(V) 



(IV) 



R 3 



0 2 N-^ 0 
(VI) 



Isocyanates of formula (III) may be purchased or prepared by the reaction of 
20 amines of formula (VII): 



H2N-R3 
(VII) 



25 



WO 95/28399 



PCT/EP95/01335 



10 



with phosgene or triphosgene in a suitable solvent such as methylene 
chloride. Carbamoyl chlorides of formula (IV) are prepared in situ by the 
reaction of amines of formula (VII) with phosgene or triphosgene in a suitable 
solvent such as methylene chloride at 0° C. Imidazoles of formula (V) are 
prepared by treatment of amines of formula (VII) with carbonyl diimidazole in 
a suitable solvent (dichloromethane, ether, tetrahydrofuran) at a suitable 
temperature (0 - 80° C). Nitrophenyl carbamates of formula (VI) are 
prepared by the reaction of amines of formula (VII) with nitrophenyl 
chloroformate in the presence of a tertiary amine base (pyridine, 
triethylamine) in a suitable solvent (dichloromethane) at a temperature of 0 - 
500 C. 



According to process B, certain compounds of general formula (I) ma- 
be prepared by the conversion of a compound of formula (II) to a compound 
of formula (VIII) and reacted in situ with amines of formula (VII) as defined 
above in a suitable solvent such as dichlormethane, tetrahydrofuran. N, N- 
dimethylformamide or acetonitrile, optionally at a temperature ranging from 
ambient temperature to the reflux temperature of the solvent. 
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(VHI) 



Wherein W is selected from formula Villa, b, c or d: 



H /— , 

-N=C=0 " N V^N 

O 

(Vina) (vmc) 
(vmb) (vmd) 



Under the same conditions described previously, isocyanate of formula (Villa) 
or carbamoyl chloride of formula (Vlllb) are prepared by treatment of a 
5 compound of formula (II) with phosgene or triphosgene; the imidazolide of 
formula (Vlllc) is prepared by treatment of the amine of formula (II) with 
carbonyl diimidazole; and the nitrophenyl carbamate of formula (Vllld) is 
prepared by treatment of the amine of formula (II) with nitrophenyl 
chloroformate. 

0 

According to process C, certain compounds of general formula (I) may 
be prepared by the reaction of a compound of formula (II) with acids of 
formula (IX) in the presence of a 

5 HOOC-R3 

(IX) 
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(BOP), particularly in the presence of a suitable alcohol (N- 
■ MroxysuocinWd. or N-hydroxybenztriazole, ,o generate an active ester In 

Alternatively, cenain compounds of general Formula (I) may be 

*raCcr aMmM ^ 



(X) 



(XI) 



Particular solvents for process C include N, N-dimethyrformamide 
dichloromethaneortetrahydrofuran Prefers . " na ™ae, 



R 4 

, N ^ (CH 2)n-(NH) p -(CO),-(NH^-R3 
<CH 2 ) m R* 

(XII) 

25 alkali metal hydride, alkyl lithium or alkali metal disilylazide in a suitah.* 
solvent, such as N,N-dimethy tf ormamide or tetrahyd o Zt at J^H - 
by the addition of a ha.o acetamide of formu.a (XI.!). ' ^ 

nr'r 2 

r° 

(CI, Br) 
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(XIII) 

HNR1R2 
(XIV) 

acetonitrile at 0 o C , in the pnvi^'JT*^"* ^ 6ther or 
triethylamine. f 3 tert,ar y ar ™e base, such as 

O 

R ,al Rl2 + „ hnr1r2 

(XV) CXV1) 

(XIV) 

20 wherein Rio R 1 2 and Rl3 aro 

™no, di, or lrisubs „ tute 3 a or Pheny , 

e^^orheteroaMsubsrema * C '"« a,k " sul "»V. C,. 

S»KiS:r? ,W such as sodium 

™thanol. or alhanol and acaUo add ,Z T Such as '»»nol 

According to general process F nan ■ 

35 » ™* *o be prepared by the " ctfon Z T ° f ^ ^ 

a suitable react,on of ^Pounds of f 0rmu(a (XV)|) ^ 
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1 D 2 




(Br. CI. l)-(CH)n-(C0) q -R3 
10 (XVIII) 

1= o. .r^sr^r-- 




20 



(XIX) 



25 



BOpf or h ' " ' he PreMnM * ' —* «*Mra.in, a ge „ t (DCC EDC 
BOP) or bro^o-ms-pyrrolidino-phosphonium hexfiubro phosphal , Pv Bro^ 
MM. solvent tor proce* F induce N. NKflmetny^t * 
dichlorornethane. The reaction is run a , room temperature Xaliu* te 
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According to process G. certain compounds of general formula (I) may 
also be prepared by treatment of a compound of formula (XX) 




R P* 2 ) n -(NH) p -(CO) q -(NHV-R 3 



(XX) 

with amines of formula (XXI) 

HNR16R17 
(XXI) 

wherein Ri6 and R17 are as described for R5 of formula (I) above. This 
reaction is particularly run in a suitable solvent, such as dichloromethane 
initially at 0 - 5 °C, then allowed to warm to ambient temperature. 

According to general process H, certain derivatives of formula (XXII) 
contained within general formula (I) may be further converted by treatment 
with an appropriate base, such as an 

nr'r 2 



(CHjVCNH^CO), 



(XXII) 

alkali metal hydride, and reaction with halides of general formula (XXIII) in a 
suitable 



(CI, Br, l)-(CH 2 )g-Ri8 
(XXIII) 
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solvent, such as dichloromethane or N.N-dimethylformamide, to provide 
compounds also contained within general formula (I), 



NR ] R 2 




where Q is CH or N, g is 0-6 and R 1B is selected from the group consisting of 
H, C1-C6 alkyl, phenyl, substituted phenyl, COO(Ci-C4 alkyl,) or 
COO(CH2C6Hs). If necessary, the protecting group may be removed with 
acidic, basic or hydrogenolytic conditions to provide additional examples of 
10 compounds of general formula (I), where R 18 is COOK 

According to general process I, certain derivatives of formula (XXIV) 
contained within 



15 



NR'R 2 




^CH 2 ) n -(NH) p -(CO) q -{NHi-R 3 



(XXIV) 



general formula (I) may be further converted by treatment with an appropriate 
oxidizing agent, such as m-chloroperoxybenzoic acid, in a suitable solvent 
20 such as dichloromethane, at temperatures ranging from -20 to 50 °C to 
further provide compounds contained within general formula (I), 
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(CH 2 ) m -R 5 




D ? b LTT dS ° f f0rmU ' a (, ° may be pre P ared acco «*ng to methods 
publ lshed )n theljterature(Bockelal! 198? Tetrahedfon J ™* 

In, T, ' S '" UStrated ,n SCh6me 1 ' be,ow - This ™* is conveniently 
employed for m = 0 - 4 and R* = Cl - C 6 alky,, phenyl, substituted phenyl " 

or substituted pyridine. The benztriazo.e intermediate 
(XXV) .s prepared according to published procedures (Katritzky et al 1989 J 
Chem. Soc. Chem. Common. 337-338). ' 
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SCHEME 1 




nrvvi (CH 2 )mR 5 (CH 2 ) m R5 

(XXV) (XXVI) 



NH 3 , MeOH 

NH4 + CH 3 COO' 




pcxvru) 

(CH 2 ) m R 5 



NaH, 



o 

(xm) 



NR ! R 2 , , (H) 

JjJD H 2 , Pd/C 

(CH^_R 5 HBr, Acetic acid Z^7-* N 



(CH 2 ) m R* 
(XXIX) 
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Alternatively, compounds of formula (XXX) may be reacted with 
dibromobarbituric 




acid to provide compounds of formula (XXXI). Reaction of a compound of 
formula (XXXI) with amines of formula HNR ,6 R 17 . as described in Process G 
and removal of the Cbz group by treatment with H Z Pd/C catalyst or HBr ' 
provides compounds of formula (II). 

Alternatively, compounds of formula (II) may be prepared from isatoic 
anhydr.de of formula (XXXII) as illustrated in Scheme 2. 
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SCHEME 2 

(xxxiv) 




(II) 
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(Zm7? 10 T a (X " a) PreP3red from of '°™<a 

2 3 aS d6SCr,bed in Scheme a ^ing to the procedures outlined in 



Scheme 3 




HBr 

Acetic Acid 



orH 2 , (CH 2 ) m R 5 
Pd/C 

(XXXDQ 



Processes H 




Foltowmg removal of the Cbz protecting group from formula (XXVIII) using 
ac.d.c or hydrogenolytic conditions, the resulting amine of formula (XXXIX) 
may be treated (as previously described for processes A or C) with 
-socyanates of formula (HI), carbamoyl chlorides of formula (IV), imidazoles 
of formula (V), nitropheny. carbamates of formula (VI), acids of formu.a .x" 
the presence of a suitable dehydrating agent (BOP, DCC EDC) acid 
chlorides of formula (X) or acid anhydrides of formula (XI) to provide 
compounds of formula (Xlla). 

Alternatively, compounds of formula (XII) may be prepared according to the 
procedures published in Evans, et al 1987 J. Med Chem. 30, 1229-1239. 

Comp OU n ds of formula (XVII) maybe prepared by alky.ation of a compound 
of formula (XL), prepared according to published procedures (Bock et al 
1987 J. Org. Chem. 52, 3232-3239.). ' 
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NR R 



1^2 




(XL) 



(CI, Br)-CH 2 -COOCrC 4 alkyl 
(XLI) 



Certain compounds of formula txx\ ma., ^ 

formula XXXII, (Scheme Tbv te L r C ° mp0Unds of 

(Scheme 2) by the senes of reactions illustrated in Scheme 5. 



Scheme 5 
° R^(CH 2 )n-R 3 

(xxxm) < XLn > 




(xun) 



PCI, 



or 
POC1, 
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5 



HOOC-R4 
(XLV) 



Mroxybenariazoie) ,o generate en ec.ive.ed eeter fc * 

acid anhydrides (XUV) W,th ac,d chlorides or 

Preferred solvents for process K include N N-dim^h » 
dichloromethane or tetrahydrofuran Pr Jfel , N ^' meth >" orma ™ce. 
60O C. Preferred bases inc.^ ^ ° * 

dimethylaminopyridine em y' a ™e, N-melhylmorpholine or N.N- 

**«*«. (EDO,. or^o^ClZ^'" 3 "^' 60 ^ 
(— «n.^ m hexenuorophos^e (B0P) , partcularty „ ^ 
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presence of a suitable alcohol (N-hydroxysuccinimide or N- 
hydroxybenztriazole) to generate an active ester in situ. 




R 3 NH 2 

^(CHACOOH ^ Y IJ >- ( CH 2 ,„CONHR> 




X 



(XLVI) 



ac) 



Particular solvents for process L include N, N-dimethylformamide 
d.chloromethane or tetrahydrofuran. Preferred temperatures are between 0 - 
60° C. Particular bases include triethylamine, N-methylmorpholine or N,N- 
dimethylaminopyridine. 

Alternatively, according to process M, compounds of formula (Id) 
where R8 is not hydrogen, may also be prepared by treatment of compounds 
of formula (XLVIII) with a suitable base, such as an alkali metal alkoxide 
alkali metal hydride, alkyl lithium or alkali metal disilylazide in a suitable' 
solvent, such as N,N-dimethylformamide or tetrahydrofuran at 0° C, followed 
by the addition of a halide of formula (XLIX), 



NR*R 2 




R 3 CH 2 [C1, Br] 




(XLVm) ad) 

According to process N, compounds contained within formula (le) may 
be prepared by the reaction of isatoic anhydride derivatives (L) with 
substituted amino acids of formula (LI), 
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NR'R 



1 D 2 




NH 2 CH(CH,R 3 )COOH 
(LR 




The reaction is conveniently run in water or aqueous alcohol with a 
suitable base such as triethylamine or sodium carbonate at temperatures 
ranging from 25-50°C. 

According to process 0, certain compounds of formula (Lll) (contained 
within formula (I)) may be further converted to compounds within the 
definition of formula (10 by treatment with a suitable base such as an alkali 
metal alkoxide, alkali metal hydride, alkyl lithium or alkali metal disilylazide in 
a suitable solvent, such as N,N-dimethylformamide or tetrahydrofuran at 0© 
C, followed by the addition of a halide of formula (LIU). 



NR'R 



1 D 2 




base 



R 8 [Br,Cl] 
(LIB 




According to process P, certain compounds of formula (Lll) (contained 
w,th.n formula (I)) may be further coverted to compounds within the definition 
of formula (Ig) wherein R" is a heteroaryl substituent by treatment with 
phosphorus oxychloride, followed by reaction with a hydrazone of formula 
(LIV). Preferred solvents include dichloromethane or chloroform Preferred 
temperatures are from 0°C to the reflux temperature of the solvent 
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NR'R 



l D 2 



10 



15 




NR'R 



lt>2 



POC1, 



NH 2 NHCOR n 
(LTV) 




ag) 



Intermediates for formula (XLIV) are prepared by treatment of a 
compound of formula (XLVIII), with an appropriate base, such as an alkali 
metal alkoxide, alkali metal hydride, alkyl lithium or alkali metal disilylazide in 
a suitable solvent, such as N,N-dimethylformamide or tetrahydrofuran at 0° 
C, followed by the addition of bis(triisopropyl) phenylsulfonyl azide. The 3- 
azido compound 



Trisyl azide 

*■ V 

reduction 7 





(XLTV) 

may be reduced to the amine by treatment with stannous chloride or 
triphenylphosphine, or by catalytic reduction using Pd/C. Appropriate 
solvents for the reduction include methanol, ethanol, ethyl acetate, or 
tetrahydrofuran. 

Intermediates of formula (XLVIa) are prepared by treatment of a 
compound of formula (XLVIII), where R<» is not hydrogen, with an appropriate 
base, such as an alkali metal alkoxide, 
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*0 



:ooh 



(^O [CLBrJ-C^GOOR" X 

'X hydrolysis X^\__ x ' 

R ~ R* 

(XLVTH) 

(XLVIa) 

«%l ' ,om "" a «- v >. ""ere rm (s 0f C) 

the reaction of 

0- aspartic or glutamic acid of formula (L V» , ^ Pr ° tected L " °' 

protecting group. U ' a (LV,)l fo,lowe * by removal of the ester 




COOR 14 
(CH 2 )n 



NR-R2 



(LVI) 



hydrolysis 




(CH 2 )nC00H 



(XLVI4) 



15 



<empe,a,ura, rangin, from as3S Ca ' t ' 0na,e « 

Intermediates of formula n v/nn u 

compounds of formula { Lv72T™l ~ by ,h6 reaction * 
metal 1 "Jvwtnan approbate base, such as an alkali 
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NR ] R 2 



(LVH) 

alkoxide, alkali metal hydride, alky, lithium or alkali meta, dis^ZL in a 

followed by the addition of a halide of formula (Llll) ' 

Alternatively, intermediates of formula (LIX) wherein RH is a 
heteroary, substituent may prepared from compounds of formula fLVIH bv 
treatment with phosphorus oxvchloride foii«^ ^ ( ' by 

of formula (LIV) ox y chl °^e. followed by reaction with hydrazones 




NR*R 2 



POClj 



NH 2 NHCOR n 
(LIV) 




(LVH) 

Intermediates of formula (LVH) are oreoared from »k 
reaction is S'ycine. The condensation 



NR l R 2 



A, 

O 
(L) 



O 
.0 



H 2 N^COOH 




15 



conveniently run in water or aqueous alcohol with a suitable 

iriethylamine or sodium carbonate at ternoltT ^ 38 

^ uurwie at temperatures ranging from 25-5nor 
Intermediates of formula (L) are Drench,,* * 9 Trom ^50°C. 
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carbonate, alkali metal hydroxide, alkali metal alkoxide, alkali metal hydride, 
alkyl lithium or alkali metal disilylazide in a suitable solvent, such as N,N- 
dimethylformamide or tetrahydrofuran at 0° C, followed by the addition of a 
haloacetamide of formula (LXI). 



Intermediate haloacetamides of general formula (LXI) may be prepared 
by the reaction of amines of formula 



with bromoacetyl bromide, chloroacetyl chloride or bromoacetyl chloride ii 
aprotic solvent such as dichloromethane, tetrahydrofuran, diethyl ether or 
acetonitrile at 0° C, in the presence of a tertiary amine base, such as 
triethylamine. 

Amines of formula (XIV) are obtained as described above. 



The efficacy of compounds of the present invention in binding 
CCK-A and CCK-B and as agonists of CCK-A can be evaluated and 
measured using pharmacological methods known in the art or as 
described in detail below based on similarly established methodologies. 




O 
(LXI) 



HNR1R2 
(XIV) 



Pharmacology 
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1. CCK-A RECEPTOR BINDING ASSAY 
Tissue Prep aratory 

5 

Solutions of 0.3 M sucrose and 2.0 M sucrose are prepared and chilled 
overnight at 4'C. On the following day and prior to use, inhibitors are added 
such that the final concentrations are 0.01 % Soybean Trypsin Inhibitor (50 
mg/500 ml sucrose) and 100 nM phenyimethysulfonyl fluoride (8.5 mg/500 
ID mL sucrose). 

Rats are sacrificed by decapitation using a guillotine. The rat's external 
abdominal wall is wetted with methanol and fur and skin are removed The 
abdomen .s opened, the pancreas is carefully dissected out and placed in a 
15 50 mL beaker containing 0.3 M sucrose. After all the pancreata are 

harvested, excess fat and lymph nodes are trimmed off. Pancreatic tissue is 
7 m e «y t0 a PP ro ^^te.y 4.0 g a.iquots into 30 mL beakers, each containing 
i .u mL of 0.3 M sucrose. 



20 



25 



30 



35 



In 4X cold room, the pancreata are minced with scissors and diluted 110 
we,ght:vo.ume with 0.3 M sucrose. Aliquots are homogenized in a chi.led 40 
mL Wheaton dounce with 4 up and down strokes of the «B» pestle followed by 
4 up and down strokes of the "A" pestle. Homogenates are fi.tered through 2 
layers of cheesecloth into a chilled 500 mL beaker, then diluted with 2 0 M 
sucrose with stirring to yield a final concentration of 1 3 M sucrose 
homogenate. The resulting 1.3 M homogenate is dispensed into 18 thin- 
walled 36 mL polyallomer tubes on ice (approximately 30 mL homogenate per 
tube) and each tube is subsequently overlaid with 0.3 M sucrose until liquid is 
approximately 0.5 cm from the top of the tube. The samples are spun in a 
Sorvall RC70 ultracentrifuge at 27.500 RPM (1 00.000 x g) for 3 hours at 4'C 
The .nterface band is collected into a chilled graduated cylinder, diluted and ' 
m.xed with cold distilled water to a total volume of 312 mL and spun at 
100,000 x g for 50 min. at 4'C. The pellets are resuspended in KRH buffer 
(25 mM HEPES. 104 mM Nad, 5 mM KCI. 1 mM KPO,. 1.2 mM MgSof 
mM CaCI 2 . 2.5 mM Glucose, , 0.2% BSA, 0.1 mM PMSF- 0.01% STI pH 7 4 
at 40C), transferred to a 1 5 mL Wheaton dounce and homogenized with 4 up 
and down strokes of the matched "A" (tight) pestle. This homogenate is 
transferred into 2-27 mL polycarbonate bottles and spun at 100,000 x g for 30 
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"»in. at 4'C. The pellet is resuspended (1 mL KRH h, * / 

tissue), transferred to an appropriate si~ £ 9m * ° f 0ri9,nal 

and do^ strokes ofthe ma P t P c 3'^ ^ °™ denized 4 up 

70-C in microcentrifuge tubes. ""^ 3re St0red at - 



30 



35 



|0 MNaC '' 50mM KCL.50mMM 9 CI 2 .0.5%BSA,pH 7.4). 

25 ML ^redX^ " ; T <AmerSham ' 2000 C,A,m <"> * 

5 — ^~^:^r. tedfer3omi ^ a ' 

Tissues are collected on Whatman rc/o 

2. CCK-B RECEPTOR BINDING ASSAY 
Tissue Preparer,. 

Hartley Male Guinea Pigs (250-3OO n rw^i 

WHO. PH 7.4,. Th. co„e, is ^ £ ££££ 'f ™ TK 
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Membranes are pelleted by centrifugation in Sorvall RC5C at 4*C using a SA 
600 rotor spun at 16,000 RPM (47,800 x g Maximum). The pellet is saved 
and the supernatent is discarded. The pellets are combined and 
resuspended in Buffer at 4'C using same volume as above and blended as 
above with 5 up and down strokes of a glass/teflon motor driven homogenizer 
us.ng the same volume as before. The resulting homogenates are spun at 
16 000 RPM (47,800 x g Maximum, 36,592 x g Average) for 15 minutes at 
4 C. Pellets are saved and the supernatents discarded. Pellets are 
subsequently combined with Buffer to get a final volume of 300 mL and 
blended using a Tekmar Tissuemizer. Initial protein content is determined by 
the B,orad protein assay. The volume of suspension is adjusted with buffer 
such that the volume adjustment yielded approximately 4.0 mg/mL as a final 
concentrate, confirmed via the Biorad protein assay. The final suspension 
is transferred as 4.0 mL aliquots into plastic tubes and frozen at -70«C 



Skatron filters are soaked in Buffer with 0.1 % Bovine Serum Albumin (BSA) 
for an hour prior to harvesting. 

Test compounds are diluted in 10 x Assay Binding Buffer (200 mM HEPES 
10 mM EGTA. 1.8 M NaCI, 50 mM KCL, 50 mM MgCI 2 , 0.5% BSA pH 7 4)' 
[^sulfated CCK-8 labeled with Bo.ton-Hunter reagent (Amersham 200 
Ci/mmol) is diluted. 

25 mL 100 M M Bestatin + 25 mL 3 mM Phosphoramidon + 25 M L test compound 
+ 50 mL radioligand + 25 U L 1 0 x Assay Binding Buffer + 1 00 mL guinea pig 
cortex membranes are incubated 1 50 minutes at room temperature. ' 

30 For Bo determination, Assay Binding Buffer is substituted for test compound. 

For filter binding determination, Assay Binding Buffer is substituted for test 
compound and guinea pig cortex membranes. 

35 For non-specific binding determination, 1 M M sulphated CCK-8 (Sigma) is 
substituted for test compound. 
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Reaction is stopped by filtering using the automated Skatron Cell Harvester 
The filters are rinsed using 4*C Assay Binding Buffer. The filters are 
subsequently punched, placed in tubes and counted using a gamma counter. 

3. GUINEA PIG GALL BLADDER ASSAY 
Tissue Prenaratinrv 

Gallbladders are removed from guinea pigs sacrificed by cervical dislocation 
The .solated gallbladders are cleaned of adherent connective tissue and cut ' 
into two rings from each animal (2-6 mm in length). The rings are 
subsequently suspended in organ chambers containing a physiological salt 
solution (118.4 mM NaCI, 4.7 mM KCI, 1.2 mM MgS0 4 , 2.5 mM CaCI 2 1 2 
mM KH 2 P0 3 . 25 mM NaHC0 3 , 11.1 mM dextrose). The bathing solution is 
maintained at 37'C and aerated with 95% 0 2 /5%C0 2 Tissues are 
connected via gold chains and stainless steel mounting wires to isometric 
force displacement transducers (Grass, Mode. FT03 D). Responses are then 
recorded on a polygraph (Grass, Mode. 7E). One tissue from each animal 
served as a time/solvent control and did not receive test compound. 

Assay . 

Rings are gradually stretched (over a 120 min. period) to a basal resting 
tension of 1 gm which is maintained throughout the experiment. During the 
basal tens,on adjustment period, the rings are exposed to acetylcholine (10-6 
M) four tones to verify tissue contractility. The tissues are then exposed to a 
submaxima. dose of su.fated CCK-8 (Sigma. 3X10-9 M). After obtaining a 
stable response, the tissues are washed out 3 times rapidly and every 5 to 10 
minutes for 1 hour to reestablish a stable baseline. 

Compounds are dissolved in dimethylsulfoxide (DMSO) then diluted with 
water and assayed via a cumulative concentration-response curve to test 
compound (10-11 to 3 X 10-6 M) followed by a concentration-response curve 
to sulfated CCK-8 (10-10 to 10-6 M) in ^ presencQ of ^ ^ ^ ™ 

test compound. As a final test, ACH (10 M M) is added to induce maximal 
contraction. A minimum of three determinations of activity are made for each 
test compound. 
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4. 18-HOUR DEPRIVATION-INDUCED FEEDING PARADIGM 

Male, Long-Evans rats (Charles River Co., Raleigh, NC), weighing 300-375 
grams, are acclimated individually for at least a week in hanging, stainless 
5 steel mesh cages (17.8 X 25.4 X 17.8 cm high) with ad libitum access to 
water (delivered through automatic drinking spouts at the rear of the cage) 
and food (Lab Blox, Purina Rodent Laboratory Chow #5001) on a 12-hour 
light/dark cycle (lights on from 0600-1800 hours, or h) at approximately 
22.8°C. Prior to testing, all chow, but not water, is removed at 1600 h. At 
1 0 0900 h the next morning, rats are weighed. At 0945 h, rats are injected 
intraperitoneally (i.p.), orally (per os, or p.o.) or through an indwelling, intra- 
duodenal cannulea with a test compound or vehicle (2 mL/kg) and returned to 
their home cages. Food is presented at 1000 h. At 1030 h, remaining food 
and spillage is weighed. 



15 



5. MEASUREMENT OF ACID SECRETION IN GASTRIC FISTULA RAT 



Gastric fistula rats are prepared according to the methods described by 
Dimaline, Carter and Barnes (Am. J. Physiol.. 251, G615-G618 (1986). 

20 Female AH/A rats (200g) are anaesthetized using a mixture of nitrous oxide, 
isoflurane and oxygen gas to allow the implantation of a gastric fistula. The 
abdomen is opened with a midline incision and the stomach exteriorised. A 
small incision is made in the fundic region of the stomach, along the greater 
curvature, and the stomach washed clean with 0.9% saline. A titanium 

25 cannula is inserted part way into the incision and tied in place with 2/0 gauge 
suture thread. The cannula is then exteriorised through a stab wound lateral 
to them midline incision and secured by stitching to the abdominal wall. The 
midline incision is sutured and the cannula dosed with a screw cap to 
prevent food loss. The rats are then allowed 1 week recovery period before 

30 use in secretion experiments. Animals are housed individually in solid 
bottomed cages containing wood chippings and allowed free access to food 
and water, in a room with 12 hour light/dark cycle. 

18 hours prior to the experiment, rats are placed in grid bottomed cages to 
35 prevent coprophagy. Food is removed but the animals are allowed free 
access to water. At the start of the experiment, each rat is anaesthetized with 
a mixture of isoflurane, nitrous oxide and oxygen gas and the stomachs 
washed with 0.9% saline via cannula to remove any remaining food. At the 
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same time, a tail vein cannula is inserted pericutaneously to provide a route 
for intravenous administration. The rats are then left to recover from the 
anesthetic in Bollman type restraint cages for the duration of the experiment. 

5 After a 60 minute acclimatization period, gastric secretion is collected every 
15 minutes by drainage into pre-weighed pots. During the acclimatization 
period, a saline infusion (3.5ml/hour) is given via the tail vein to keep the 
tubing free from blood clotting and to maintain hydration of the rat. 

10 Collected samples are weighed and the volume of secretions determined. 
The gastric acid concentration of each 15 minute collection is determined by 
titration to pH 7.0 with 0.1M NaOH using radiometer auitotitrator equipment, 
and the total acid secreted per 15 minute period calculated. 



15 



20 



Acid secretion is stimulated using a submaximal infusion of pentagastrin 
(0.6ugkg-ih"i). Once a stable plateau to acid secretion is achieved, test 
compounds are administered intravenously and acid secretion recorded for a 
further 180 minutes. Inhibition of acid secretion is expressed as percentage 
inhibition of pre-test compound secretion levels. 

6. MEASUREMENT OF ACID SECRETION IN HEIDENHAIN POUND DOG 



Male beagle dogs (10-1 5kg) are prepared with a Heidenhain pound by a 
veterinary surgeon according to the methods described by Emas, Swan and 

25 Jacobsen (Methods of Studying Gastric Secretion, Chapter 42, pp. 749-751, 
Handbook of Physiology, Section 6, Alimentary Canal. Ed: Code CF. Pub- 
American Physiology Society). Animals are allowed 4 weeks to recover from 
surgery prior to experimental use. For measurement of acid secretion, dogs 
are starved overnight, with water ad libitum. Gastric juice is collected from 

30 the Heidenhain pouch at 15 min. intervals and total acid output determined by 
automatic titration to pH 7.0 with 0.1M NaOH. Acid secretion is stimulated 
using a submaximal intravenous infusion of pentagastrin (lMg/kg-imin 1 ). 
Once a stable plateau increase in acid secretion is achieved, test compounds 
are administered by bolus intravenously. Acid secretion is recorded every 15 

35 min. for a further 180 min. Inhibition of acid secretion is expressed as 
percentage inhibition of plateau acid secretion values. 



7. RAT GASTRIC EMPTYING PROTOCOL 
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Methvl Cellulosg (MCI Tp.t 

2- Add Phenol Red (SOmg/100) to solution. 

^ 3. Keep solution stirring during entire experiment. 
Druo Administratis 

1 Food deprive animals for 1 8 hours. 

2- Neces, dn^op. glyc0 , or prop ^ ^ 

3. AterSminu..,, gavage 1.5mLofPhenoR.d, MC sol uaon 
Processing Stomarhc 



1. 
2. 
3. 

4. 



After 20 minutes, decapitate animal 

Clamp stomach at the pylorus and rami* ^ 

w orus ana cardia ends, and rinse in 0.9% NaCI. 

Place stomach in 1 00 ml of o 1 w w=r>u . ■ 

homogenize for 30 seconds ' " ^ Sma " Pi6Ces ' and 

Let settle at room temperature for 60 minutes. 



5 src^c^ 

6. Decant supernatant, and add 4 mL of 0 5 N w a nu 

wavelength of 560 nm. Na ° H 3nd read a ^orbance at a 
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Percent gastric emptying = 

.es, ^ac, x ,00, 

^^^^^ 
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expressea as / 0 CCK-mduced maximal response. 



Exam P le (30 nM) 

1 



2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 



%Contraction "/.Contraction 

(1 nM) 



63 
B8 
38 
59 
82 

61 
86 
62 

43 
80 
77 
13 
52 
67 



58 



23 

41 

16 
59 
73 
54 
56 



79 



24 

75 

83 

31 

54 

36 

36 

93 
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Table 2: Functional activity of compounds in cr K a a ^v* ■ , 
P.9 g«H. preparanon' assay ^2%'^ 



gar-* kskt** 

% contraction 



Vehicle a _ 
10 CCK-8 b 1Q0 

CCK-8 and CCK-A 
antagonist c 

15 CCK-8 and CCK-B 

antagonist D _ 

CCK-A agonist 1 E 37 

20 CCK-A agonist 2 f 100 



66 
0 

52 

0 
6 

2.5 



A. 0.5* .amy, =.„u,=se was used as a M re hic. in *. 9 as,„ c assay 
gastric emptying assay. noneany at 30 nmoles/kg in the 

emptying assay. p^'iuneaiiy at .5 ^moles/kg in the gastric 

assay. penraneauy at .5 nmoles/kg in the gastric emptying 

adhered «apah t »nea„y a, o, UTO ,es4 in CaSU-* 

. phanyO acata^da. da *i£ aT^X 1 a2S2K2£" ,,h "* 
■Mnd .n^pemonaany a, 0.1 p^es^ in *2£SSU* 
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invention ™ T T™"* ^ ** ' m therap * a «npound of the 
ZstZ I adm ' n,Stered as the raw *■«** it is possib.e to 
present the act.ve .ngredient as a pharmaceutical formulation The 
invention thus further provides a pharmaceutical formu.ation comprising 

thereof together with one or more pharmaceutical^ acceptable carriers 
or ex The carriers) or excipient(s) must be accepfa^ 

and not . f 7 9 C ° mPatab,e *" ° thSr in9redients * *• Emulation 
10 oft ' 0US l ° reCipi8nt lhereof - Acc °^ing to another aspect 

1 0 of the .nvention, there is provided a process for the preparation ^ a 

pharmaceut.ca. formu.ation comprising admixing a compound of foLa 

(I) or a pharmaceutical^ acceptab.e salt or solvate thereof with one of 

more pharmaceutica.ly acceptab.e carriers or excipients 

Compounds of formula (I) and physiologically acceptable salts 

15 

and the appropriate route will depend on the disease being treated 
Suitable pharmaceutical formulations include those for oral recta. nasa . 
top-ca,, (induding bucca, and sub.ingua.). vagina, or 
.ntramuscu.a, sub-cutaneous, intravenous, and dired,y into h ^affected 
20 jo,t> administration or in a form suitab.e for -mlnW^t^SS? 
or.nsufflat.on. The formu.ations may, where appropriate be 
conveniently presented in discrete dosage units and may be prepared bv 
any of the methods we., known in the art of pharmacy All methods 
.nclude the step of bringing into association^ JZ col^ with 
5 l.qu.d earners or finely divided solid carriers or both and then if 
necessary, shaping the product into the desired formulation ' 

Pharmaceutical formulations suitable for oral administration 
may conveniently be presented as discrete units such as cap e 
cachets, or tablets each containing a predetermined amount of he active 
3 .ngred,ent as a powder or granu.es; as a solution, a suspension or as an 
emu.s.on. The active ingredient may also be presented as a bis 
e.ectu ary , or paste. Tablets and capsu.es for oral administration may 
contain conventual excipients such as binding agents, fi.,ers 
lubricants, disintegrants. or wetting agents. The tablets may be coated 
' according to methods we,, known in the art. Oral liquid prepa^ions m ay 
be ,n the form of. for examp.e, aqueous or oily suspensions so, ions 
emulsions, syrups, or e.ixirs, or may be presented as a dry product for' 
const,tut,on with water of other suitab.e vehicle before use^ Such u d 
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ZZ 3 T C ° ntain C0nVenti0nal additi ^ such as suspending 
agents, non-aqueous vehicles (which may include edible oils) or 
preservatives. 

Oral formulations in solid dosage forms such as tablets and capsules 

Z lTT ° f : b6Sity r6,ated COnditi0nS ' for treatment of dX 
and related cond.tions, for improving gastrointestina. motility, modify^ 

1oo^l Cen T SeCreb ° nSt ^ 9a " b,adder «~* mo tying 
food mtake, .nducmg satiety and reducing anxiety should be sui able fol 

integration in the stomach with rapid disintegration in tha i an 
1 0 enteric coating. Examp.es of enteric coatings utilizing pH dependence for 
so ub.„ty ,nc,ude ce.lu.ose acetate phthalate. polyvinyl acetate phtatate 
ydroxypropy, methylce.lulose phthalate and methacry.ic acid Z Z 
Some of these coating agents may require a p.asticizer such as wJZ ' 
citrate, polyethylene glycol or triacetin. 

15 h* e -^K?' f rmU ' ati0ns for treatment <* diabetes and related conditions mav 
be suitable for disintegration prior to .eaving the stomach, having no co Z 

s ™ d "r COatin9 ' SUCh 35 hydrox ^' -thy.ce ZTs To 7 

sucrose possibly including plasticizers. 

20 make toT" imm6diate re ' eaSe mav a,so ^ain materials to 

zTJSr ; uch as titanium dioxide - dyes to - «* * -? e 

less tecky. The coatmgs are typically app ,ied as a solution or dispersion in 
either organ.c or aqueous media. On a production scale, both types coatino 

o^^ 

25 The compounds according to the invention may also be 

tZt IT Parenta ' administration <•* b * 'niection, for examp.e 
bolus .nject.on or continuous infusion) and may be presented in unit dose 
form ,n ampules, pre-fi.led syringes, small volume in fusion or in Z i 
30 d °l e f ^ ntainers ^ han ^^ P-ervative. The compositions may take 
30 such forms as suspensions, solutions, or emulsions in oily or aqueous 
vehicles, and may contain formulatory agents such as suspending 
stab.nz.ng, and/or dispersing a gents. Alternatively, the active ingredient 
may be ,n powder form, obtained by asceptic isolation of sterile solid or . 
by lyophilization from solution, for constitution with a suitable vehicle 
« e.g. sterile, pyrogen free water, before use. 

For topical administration to the epidermis the compounds 
according to the invention may be formulated as ointments, creams or 
lotions, or as a transdermal patch. Ointments and creams may for 
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the eye, the compounds acoordL .„T P "ministration to 

vehicie. Additives soch J .Z^ZT?"™, 

^.i^rri" 

suppositories. ^^^^^1*- 

For administration by inhalation the compounds accordinn » 
5 spray Pressure n a ^. n,ent means of Slivering the aerosol 

dichtorotetrafluoroethane. carton dioxide or other sultebte pes. ,„ the 
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case of a pressurized aerosol the dosage unit may be determined by 
providing a valve to deliver a metered amount. 

comon,, H Altemat 7 ,y - f ° r ad ™™tration «V inhalation or insufflation, the 
compounds accordmg to the invention may take the form of a dry powder 
compos rt ,on. for example a powder mix of the compound and a suitable 
powder base such as .actose or starch. The powder composition may be 
presented ,n unit dosage form in. for example, capsu.es or cartridge! or 

w'i* £ T b " Ste : PaCkS fr0m tne P°"der may be administered 
with the aid of an mhalator or insufflator. 

10 When desired the above described formulations adapted to 

g.ve sustained release of the active ingredient may be employed 

The pharmaceutical compositions according to the invention 
may also contain other active ingredients such as antimicrobial agents 
or preservatives. a ' 

The compounds of the invention may also be used in 
combination with other therapeutic agents for example antiinfective 
agerrts such as bactericidal or fugicida. agents, antiinflammatory agents 
or anticancer agents. 

CO mnri«- ^ inV6nti ° n **" h * * Jrth-r asDect - a combination 

compr s«ng a compound of formula (I) or a physiologically acceptable 

denvatjve thereof together with another therapeutically active agent in 
particular a bactericidal or fugicida. agent, an antiinflammatory agent or 
an anticancer agent. 

The combinations referred to above may conveniently be 
presented for use in the form of a pharmaceutical formulation and thus 

ET~T l f ° rmU,ati0nS COmDrisin 9 a combination as defined above 
ogether w,th a pharmaceutically acceptable carrier thereof comprise a 
further aspect of the invention. Suitable therapeutic agents for use in 
such combinations include tetracyclin and appropriate non-steroid and 
stero,d antiinflammatory drugs and anticancer agents. The individual 
components of such combinations may be administered either 
sequentially or simultaneously in separate or combined pharmaceutical 
formulations. Appropriate doses of known therapeutic agents will be 
readily appreciated by those skilled in the art. 

The amount of a compound of the invention required for use in 
treatment will of course vary not only with the particular compound 
selected but also with the route of administration, the nature of the 
condition being treated and the age and condition of the patient and will 
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be ultimately at the discretion of the attendant physician or veterinarian. 
In general, however, a suitable dose will be in the range of from about 
0.1 to 300 mg/kg of bodyweight per day, particularly from about 1 to 100 
mg/kg of bodyweight per day. An appropriate dosage unit involved in 
5 oral administration may generally contain from about 1 to 250 mg, 

particularly from about 25 to 250 mg, of a compound of formula (I). The 
dosage employed for the topical administration will, of course, depend or 
the size of the area being treated. For the eyes each dose will be 
typically in the range of from 10 to 100 mg of the compound of formula 
10 (I). 

For use in the treatment of CCK related disorders the 
compounds of the invention can be administered by any of the 
aforementioned routes, particularly by the oral route or by injection. The 
daily non-toxic dosage for a 70 kg mammal will be in the range of about 
15 1 0 mg to 5 g of a compound of formula (I). 
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EXAMPLES 

The following examples illustrate aspects of this invention but should 
5 not be construed as limitations thereto. 

Pharmacy Example A 

Active Ingredient: 50 mg 

10 Lactose anhydrous USP: 163 mg 

Microcrystalline Cellulose NF: 69 mg 

Pregelatinized starch Ph. Eur. 1 5 mg 
Magnesium stearate USP 3 mg 



15 Compression weight: 300 mg 



20 



The act,ve .ngredient, microcrystaline cellulose, lactose and preglelatinized 
starch are sieved through a 500 micron sieve and blended in a suitable mixer 
The magnes,um stearate is sieved through a 250 micron sieve and blended 
with the active blend. The blend is compressed into tablets using suitable 
punches, then coated with cellulose acetate phthalate. 

Intermediate 1 

N-lsopropvl-N , .N'-dimeth Y i- ben2ene.1 4.Hi a min a 

Acetone (30 mL, 408 mmol) is added to a mixture of N'.N'-dimethyl-benzene- 
1.4-d.amine (27.2 g, 200 mmol), acetic acid (glacial, 13.8 mL, 241 mmol) 
methanol (500 mL), and sodium cyanoborohydride in THF ( 1M, 440 mL 440 
mmol) and allowed to stir overnight under nitrogen. After concentrating in 
vacuo to a residue, the reaction mixture is partitioned between ethyl acetate 
and aqueous sodium carbonate. The layers are separated and the aqueous 
layer is extracted twice with ethyl acetate. The organic layers are combined 
extracted with saturated brine, dried over anhydrous potassium carbonate 
and concentrated in vacuo to afford the title compound as an oil (38.0 g 213 
mmol) of sufficient purity for the next step. 1H NMR (300 MHz CDCI 3 ) 6= 
1.18 (d, J=6.28 Hz, 6H); 2.82 (s, 6H); 3.04 (b. 1H). 3.47-3.59 (m. 1H)- 6 59 (d 
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J=9.0 Hz. 2H); 6.73 (d, J=9.0 Hz. 2H). TLC Rf=0.3 (20:80 ethyl acetate • n- 
hexane). 



10 
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Intermediate 2 

lsoDropvl-f4.methoxv.ph envM-amine 

By employing conditions similar to those described in Intermediate 1, 4- 
anisidine (1.27 g. 20.6 mmol) is converted to the title compound, which is 
obtained as an oil (1.72 g. 10.42 mmol) and used without further purification 
1 H NMR (300 MHz. CDCI 3 ) 6= 1.18 (d. J=6.4 Hz, 6H); 3.49-3.58 (m 1H) 3 74 
(s, 3H); 6.59 (d, J=9.1 Hz. 2H); 6.78 (d, J=6.6 Hz. 2H). TLC Rf=0.7 (2:3 ethyl 
acetate:n-hexane). 

Intermediate 3 
2-Bromo-N-isoprn pv|-N-Dhenv|-acetamidft 



Isopropyl aniline (8.00g. 59.2 mmol) and triethylamine (8.26 mL 59 2 mmol) 
are combined in anhydrousDCM (75 mL) under nitrogen and cooled to 0-5 C 
with an ice-water bath. Bromoacetyl bromide (5.16 mL, 59.2 mmol) is added 
dropwise over approximately 10 min. and the reaction is allowed to stir to 
ambient temperature overnight. The mixture is combined with aqueous HCI 
25 (50 mL 1 N ) and transferred to a separatory funnel. The organic layer is 
separated, dried over anhydrous magnesium sulfate, filtered and 
concentrated in vacuo to provide the title compound as a brown solid (1513 
g. 59.1 mmol). ""H NMR (300 MHz. CDCI 3 ) 6= 1.08 (d. J=6 8 Hz 6HV 3 53 ( s 
2H); 4.92-5.01 (m. 1H); 7.18-7.54 (m. 5H). TLC Rf=0.22 (3:17 ethyl acetate ' 
> hexane). 

Intermediate 4 

2-Bromo-N-f4-dimethylamino-nhenvn-N-i R n pr n pv|. acetami ria 

By employing conditions similar to those described in Intermediate 3 N- 
lsopropyl-N-.N"-dimethyl-benzene-1.4-diamine (6.57 g, 36.8 mmol), prepared 
as in Intermediate 1. is converted to the title compound, which is obtained as 
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a green solid (9.02 g. 30.2 mmol). i H NMR rson mm rfW 

J=6.6 Hz. 6H); 3.00 (s 6HV 3 fiR ouT ( MHZ ' CDC ' 3) 5= 1 °3 (d. 

HZ. 2H, 7.00 d. J 8 Hz 2H T LC " ^ ^ ^ W 

Hz, 2H). TLC Rf= 0 .7 (1:2 ethyl acetate : n-hexane). 

Intermediate 5 
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By employing conditions similar to those describe, . 

;sopropy,,4-methoxy.pheny,)-amine wT^^T™" * 
Intermediate2. is converted to th. r». } ' pre P are <* as in 

Intermediate 6 
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Oxalylchoride(2MinDCM tsi m , ° , - Cw,tnanic e-"aterbath. 
mixture a. 0-5 Cfor2hrs . «fL„ , ^ *" er ma,n,a '"^ *• reaction 

anhydrous THF (30 mL) is added dropwlsL^Tl „ U 1 " m,, "" , ln 
~*n is allowed ,o warm to JES^S^T? " * 
The residual solids are washed wiih , e sluny is """"I 

(approximately 25 J^JZ^SZT" ,Uan '" y " «**»« ™F 
The mother liquor iss^rtZJL C °"" > " ,ed Wl,h **■ 
«** a„d saturated a^ I^T ** *** <' 5 ° 
'eaoioo mixture is eyaporaw / TZ, 5? T'"™'*™"* 0 5 ** The 
concentrated aoain fc ya^Th ^ - 

washed twice with aqueous soZl^Z S7£," "? aCe ' a ' 9 " 



63 



WO 95/28399 



PCT/EP95/01335 



extracted with saturated aqueous brine, dried over anhydrous sodium sulfate 
and concentrated in vacuo . 

The crude intermediate (12.6 g) is dissolved in glacial acetic acid (200 mL), 
combined under nitrogen with ammonium acetate (10.00 g, 129.7 mmol) and 
5 allowed to stir at ambient temperature overnight. The reaction mixture is 
concentrated in vacuo and suspended in ethyl acetate (50 mL) and diethyl 
ether (150 mL). Aqueous sodium hydroxide (1N) is added until the pH of the 
aqueous layer is greater than 8. The resulting slurry is cooled to 0-5 _C with 
an ice-water bath, filtered, washed with water and diethyl ether, and dried 
10 under high vacuum to provide the title compound as a crystalline solid (7.77 
g, 20.2 mmol). NMR (300 MHz, CDCI 3 ) 5= 5.17 (s, 2H); 5.35 (d, J=8.4 Hz, 
1H); 6.60 (d, J=8.1 Hz, 1H); 7.12-7.71 (m , 14H); 8.38 (s, 1H). TLC: Rf=0.3l' 
(95:5 chloroform : methanol). 

15 Intermediate 7 

3-Amino-5-Dhen v l-1 , 3-dihvdro-benzofeiri 41diazepin-2-one 

A solution of 3r[(benzyloxycarbonyl)amino]-5-phenyl-1,3-dihydro- 
20 benzo[e][1 ,4]diazepin-2-one (7.00 g, 1 8.2 mmol) in glacial acetic acid (200 
mL), prepared as in Intermediate 6, is saturated with HBr gas. The reaction 
is warmed to 70 _C and held for 20 min. The temperature is raised to 80 _C 
and maintained for an additional 20 min. The resulting slurry is cooled to 
ambient temperature, diluted with anhydrous diethyl ether (200 ml), agitated 
25 for 0.5 hrs., filtered and washed with diethyl ether. The hydrobromide salt is 
dried at 60 _C under vacuum to provide the dihydrobromide salt (6.836 g, 
16.5 mmol) of the title compound. The free base is obtained by partitioning 
the dihydrobromide (6.100 g, 14.3 mmol) between aqueous potassium 
carbonate (5% w/v, 50 mL) and a mixture of ethyl acetate, isopropanol and 
30 DCM. After separating the phases, the organic layer is dried over anhydrous 
sodium sulfate, filtered, and concentrated in vacuo to a solid. The product is 
dried under high vacuum to provide the title compound as a crystalline solid 
(3.69 g, 14.3 mmol). ^H NMR (300 MHz, d6-DMSO) 5= 4.21 (s t 1H); 7.15- 
7.60 (m, 9 H); 10.66 (s, 1H). TLC: R f =0.33 (95:5 chloroform : methanol). 
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Intermediate 8 



Carbonic acid M-nitro-phenvi) g S ter HRM-nhenvl-ethvm ester 

1-{R)-Phenyl ethanol (2.939 g, 24.1 mmol) and anhydrous pyridine (2.05 mL, 
25.3 mmol) are combined under nitrogen in anhydrous DCM (10 mL) and 
cooled to 0-5 _C with an ice-water bath. A solution of 4-nitrophenyl 
chloroformate (4.85 g, 24.1 mmol) in anhydrous DCM (15 mL) is added 
dropwise over 15 min. The reaction is allowed to warm to ambient 
temperature and stirred overnight under nitrogen. After cooling to 0-5 _C,the 
reaction is quenched with aqueous hydrochloric acid (1N). The phases are 
separated and the organic phase is dried over anhydrous magnesium sulfate, 
filtered, and concentrated in vacuo to an oil. The oil is purified by 
chromatography on flash grade silica gel using 15% ethyl acetate in n- 
hexane. Fractions containing the product are combined and concentrated in 
vacuo to provide the title compound as an oil (5.872 g, 20.5 mmol). 1H NMR 
(300 MHz, CDCI 3 ) 6= 1.70 (d, J=6.4 Hz, 3H); 5.84 (q, J=6.6 Hz, 1H); 7.81- 
7 47 (m, 7H); 8.25 (d, J=8.9 Hz. 2H). TLC: R,=0.5 (1:4 ethyl acetate: n- 



3(S)-<f(R)-1-phenyl-ethoxvcarbonvl1a minoV5-Dhsnv|.i.3-dihvdrn- 



3(R Hf ( RV1 -Phenvl-etho wcarbonvl1aminol-5-phPnvl-1 . 3-dih Y rlrr>- 



A mixture of 3-amino-5-phenyl-1,3-dihydro-benzo[e][1,4]diazepin-2- 
one (2.100 g, 8.124 mmol), prepared as in Intermediate 7. carbonic acid (4- 
nitro-phenyl) ester [(R)-l-phenyl-ethyl) ester (2.332 g, 8.124 mmol), prepared 
as in Intermediate 8, and anhydrous triethylamine (1.133 mL, 8.124 mmol) is 
combined in acetonitrile (25 mL) under nitrogen, heated to reflux and held 
overnight. After removing the reaction solvent in vacuo , the residue is 
dissolved in ethyl acetate and washed twice with aqueous sodium hydroxide 
(1 N). After extracting the combined aqueous layers with ethyl acetate, the 



hexane). 



Intermediates 9 & 10 



benzofelf 1 41diazepin-?-onp 



and 



benzofein .41diazepin-2-one 



65 



WO 95/28399 



PCT/EP95/01335 



20 



25 



diastereomers are separa J Z * eone " w *'« *> »cuo. Tha 
-in 9 a oradien, of Zl 7£ ¥ ^Tf ^ °" TLC «■* «ca gal 
5 chromatography on tlc ™» y 3Ce,ate "- h «^, folded by 

in n-hexana. Tha pure ^lons ofeaTd a ' 3 ° % «« «— 

combined ,o provide the less polar Intel ! ' "* C °" Jmn are 

, ^^-'-'-edia^CCa^ 

'H,i ,0.8, (, 1H , CHN: Calc'c "h N a IV? ^ 8 32 « *« 
N:,0.36 Found: C:7,, 23 H: 5.38 N 10 30 ^ * 71 ' 2 ° tt5 38 

Intermediate 10: NMR ^nn aalj ^ 

^5-5.01 (m, 1H , 5.68 ("^65^ £^?°> * ^ W J=6 6 * 3 H); 
H*. 1H); 10.84 (s, 1H). CHN Calc C w M o f 14H,; ^ »■ J =^ 
N.10.38 Found: C: 71.33 H - 5 37 N- ^^^O C.71.20 H: 5.38 



30 



35 



Intermediate 1 1 




Sodium hydride (60% dispersion in mineral oil 76 < « 

to a solution of 3(SHf(R)-1-phen v l 1' 191 mmol > * added 

Intermediate 9, in anhydrous DMF (OnZtJ^' PflPW 35 in 
erring for 1 hr.. asoton^^ ^^^^S.C. After 
(°-490g. 1.8 2 2mmo,), prep a ed ^ °^ IS0 ~P^nyl-acetamide 
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.Lmt 7 ,Ue ° US S ° d ' Um hyara 9« (approximately 0 5 

^»rrrr^rrro^? mL ^" oted ^ 

me tl „e compound^S a , e^lr"" 9 ^ ^ V3CUUm ,0 
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Intermediate 12 



N-lsoDroDyl- 



By employing conditions similar to those deserih^w ;„ i . 
WH^.n y Mhox y e=^m m o^^^^ ,6 "' 3 < R '- 

Hz, 1H); 7.10-7.63 (m, 19H). MS (FAB): [M+HJ* = 575 ' W ^ 



Intermediate 13 

30 M 3 ' fS) ~ Aminn ' ? ^ V ph ^ 

isop r opy|. N -phRnvl- ace t ami Ho h^^ hmmi| || — 

A solution N-lsopropyl-2-(2-oxo-5-phenyl-3-(S)-a(R)-i. 
pheny.ethoxycarbon yI ^amino^2,3^ihydro-benzo ^ e] [ 1 ( 4]dia^e P in-1-v,N 

«ce end tnture.ed * annydrous d*hy, erne,. Tne «S^*t" 
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em* product ,s reorganized from DCMfdiethy, ether, filtered and dried 
under hlgh vacuum , 0 proujde ^ ^ dned 

1.60m™,,. , H NMR (300 MHz, CDCI3, 6= 0.94-1.10 ^ "T 
«3*97 ,m, ,H,; 5.69 ( , 1H): 7,9.7.66 (m , UH) J s « 
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Intermediate 14 

)-Amino-7.oxn.S.p hP nvl 1 7 ^n^^V 1^;-,- • 
!Sopropvl.N.nhenvl. a r 0 t am; ^ nvdrnhr™.^ 

By employing conditions similar to those described in Intermediate 13 M 
^ ro-benzo [ e]I1 >4] dia 2 e P in-1- y , N -p^ 

T^\sTT ^ ' ntermedia,e 12 ' " °~ to *• «t.e compound 

CDC ' 3 ) 6 = °- 98 - 1 08 (m. 6H); 4.26 (s, 2HV 4 82-6 96 /m 1 uv « 7, / 
1H); 7.18-7.86 (m, 14 H). MS (FAB): JM-*]- = 427 ^ 
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Intermediate 15 
3-Nitrobenynir ; ac id r-hfty i Q o«^ r 

Potassium t^uloxide (3.82 g. 32.30 mmoi, is added ,o a solution of 3- 
nttrobenzoyl chloride (5.00 g, 26.9. mmol) i n anhydrous THF t7nt„ - 
stirred under nitrogen for 2 hrs. Th. reaction nJZEZSS?' 
vacuo and partitioned betweeen DCM and *a,er. After sepTa ^X 
Phases, the aqueous layer is back-extracted with ethyl acetele rll • 
layers „ combined, dried oyer anhydrous magneel X r^ZT 
hen cdncentrated ,n vacuo. The crude product is purified on to„Ce 
»l,ca gal us,ng 0-5% gradient of ethyl acetate in n-hexane PnTcTon 
contatntn, the product are combined, concentrated in vacuo andZ „ - 
under high vacuum to proyid. me title compound as an o7« 82 o T , 
nrmol . t„ NMR (300 MHz, CDCIs, 5= ,.83 (s, 9H); 7.62 « " 
8.29-8.41 (m, 2H); 8.78-8.80 ,m, 1H). MS (CI): (M+HJ* = 224 
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Intermediate 16 
3-Amino-benzoic acid| t-butvl estg r 



A solution of 3-nitro-benzoic acid t-butvl ester n 7 7niR Q 

d,at maceous earth and then concentrated in vacuo to an oil which 



30 



Intermediate 17 
3-(2H)-Tetra7n[-'>-vl. D h ff nyi af n ; n a nvdrQf;h , rtr;Ha 

3-Aminobenzonitrile (10.0g, 84.7 mmol) and tributyltinazide (42g 127 1 
mmol) are heated together at 1 60 _C under nitrogen for 2 hrs The ooL 

srj£E with r y * ether (3o ° mL) - Jac - ^ a ~ 

Sh for O 5 K th ^ C ° mb,ned aqueous e * ra '* coded in an ice-methanol 

^nuo^^r^ is separated by filtra ^ 



Intermediate 18 
benzofelfl ,41rtia*e P in-1-vl}.N. r h Bnv | acetamiHa 
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Mum hydride (60% dispersion in mineral oil. 428 mo. 10.7 mmo.) is added 

lnZ2 li « ,a2epin - 2 -° ne (3 924 9. 10.19 mmol), prepared as in 

IN 7bZ X ° MF nitr09en 3t °- 5 - C - A«er stirring for 

Ihr, 2-Bromo-N-,sopro P yl-N- P henyl-acetamide (2.739 g, 10.70 mmol) 
prepared as in .ntermediate 3, in anhydrous DMF (5 mL) is added and the 
m *ure ,s a.iowed to stir at ambient temperature overnight. The reaction^ 
added v,a pipette to water (200 mL) with vigorous agitation The "su 1 
slurry .diluted with water (50 mL) and then cooled o 0-5 C^TEJL 

an th ; St ; rin9 30 mjn ' C ° ,d S ' Urfy iS fi,tered ' washeTw«h™ 
and then dned overnight under high vacuum to provide the title comooTnrf . 
a white so,id (5.765 g. 10.29 mmo.) of sufficient puriK for ttetx^T 
NMR (300 MHz, CDC.3) 6= 1.09 (d. J= 6.8 Hz, 6H); 3^2 (d j=1 65 Hz 1 H V 
4-28 (d. J=16.5 Hz, 1H); 4.97-5.08 (m, 1H); 5.08-5 19 (m 2HV 5 39 m 
£ 1H); ,70 (d, J= 8, H, 1H, ,11-7.62 (m, 1 9H) MS (FAB)? [M+HJ* = 



■f3.Amino-2.oxn.5.nhenv..^.H i K v ,^ ..^^ 



Intermediate 19 

20 2 ^3-Amino-2-oxo-5-p hgnyL 

., . ^ II f ."t f-uiH^i 

isopro D vl-Ni-phor, v ..,^^ 1mid6 hvtirnrMnrtrt „ 
A suspension of N-lsopropy|-2-{2-oxo-5-phenyl-3- 

hydrogen overnight. The reaction mixture is f.tered through a pad of 
d atomaceous earth, concentrated in vacuo and triturated with anhydrous 
under nign vacuum t0 provjde ^ ^ ^ -ght 
404 mmol). i H NMR (300 MHz, d6-DMSO) 8= 0.96 (d J=6 5 Hz 6HV f in 
6-28 (m. 2H); 4.68*82 (m. 1H); 5.14 (s. 1H); 7.22-7 76 m 14 H i 9 04 r b 
2H). MS (FAB): [M+H]* = 427. ( } ' 9 04 (b> 
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Intermedate 20 
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A solution of 4-nitro-phenylchloroformate (3 28 a ifi oa 
DCM (25 ml) is added dropwise over 20 iin t ^ anhydr ° US 

5 benzoic acid t-butyl ester (I 5 a i7,f S0,Ut '° n ° f 3 " amin °- 

mL, 17.05 mmo.) n anhyd Ls DC M S T° ?* (1379 
reaction mixture is ■■^^l^?" nitr ° 9en - M ^ ^ 
overnight. ^^J^^S^^«^ 
dried over anhvdrou, m aaueou s HCI (1N), the reaction solution is 

(m. 2H). MS (FAB): [M+ H]* . = 358 1H,; 8 - 27 ' 8 - 33 

Intermediate 21 

Mjfa^^fl^^ 3^n. 1H h . n , rr p m ,„.„„ 

20 benzoic ann tert-buty i c.***, 

ml) is heated ,o reflux under nitrogen. £ "TT" ^ 

(9:1 chloroform: methanol). 8 ° 2 (m ' 1H) TLC: R ' = 0.4 

Intermediate 22 

one ■ 
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By employing conditions similar to those describe « , 

hat the final treatment with .mmoniu^S^ ^ *' ***** 

2-amino-acetophenone (1 86 g 13 b Z * "* 

which is obtained in a M^J^^IT"? ** ™* ^ 
concentrated in vacuo triturated Z^ ?' 7116 product in solution is 
A«er drying overnight 

solid (2.770 g. 8.56 mmol). i H NMr' (30 0 MH TnT '* iS °' ated as a white 
5-81 (d, J=7.7 H 2 . 1H); 5 02 (s 2Hl 7 , 7 " ) ^ 5= 2 38 (S " 3H > 
7-75 (d. J=7.2 Hz, IH B 2 l d ^ 5 1 l «f n 7 '" * ^ H ' 1 H); 
[M+H] + = 324 HZ ' 1H); 10 69 <* MS (FAB)- 



15 



20 



25 



Intermediate 23 



30 



35 



N-lso P ro D yl.7. f 5. methy L ,_ — § [f . 

benzofe)fi ^h-ppin 1 



By employing conditions similar to tho« u 

KbenzytoxycarbonyOamino, SS" ^ '* * 

one (0.500 g. 1.55 mmol) preparedajf, , n2 °' e)|i '' l, ' lia2e ' ,in - 2 - 
««e compound, which ,s iSSlT^T" * * 10 ■» 

'H NMR (300 MHz. CDCI 3 ) 6- 15 T "™ ( °' 775 »• , 55m ™"). 

Hz. 1* 4.22 ,d. J.,6.6 * 3H,; 3 90 <* >16 6 

(m.UH,. MS(ES , ): m+ h' =4» H): 59,0=80 H2 ' ,H * 



Intermediate 24 




By employing conditions similar to those d.«-riK.- . 
that the reaction is perfonned in T"* 
lsopropyl-2-(5-raethy|.2.oxo 3 rn-J! , h >' droc, "°nc acid, N, 

^0,eI,.^iazepTlr^ £2"* '^^DaminoI-Z.Wihydro- 
prepared .LiSt!l? ( °' 7D ° 9 ' ^ "»* 
crude title compound The residue 1, h " Soluli °" °""a 

concen, ra ,io„ in vacuo ^ZZT^ZZ^ ~* " 

aqueous brine. The ethyl acetate ^TZ^T^ 
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to provide the title compound as a foam (0.513 g, 1.40 mmol). 1 H NMR (300 
MHz, CDCI 3 ) 5= 1.09 (d, J=6.8 Hz, 6H); 2.43 (s, 3H); 3.82 (d, J=16.7 Hz, 1H); 
4.29 (d, J=16.4 Hz, 1H); 4.37 (b, 1H); 4.93-5.07 (m, 1H); 7.07-7.52 (m, 9H). 
MS (ESI): [M+H]+ = 365. 

5 

Intermediate 25 
7-Nitro-1-tert-butoxvcarbonvl-indazole 

10 A solution of 7-nitro-1 H-indazole (2.81 g, 17.23 mmol), di-tertbutyl carbonate 
(7.52 g, 34.5 mmol), triethylamine (4.81 mL, 34.5 mmol) and 4- 
dimethylamino-pyridine (2.11 g, 17.2 mmol) in anhydrous acetonitrile (100 
mL) is stirred under nitrogen at ambient temperature for approximately 3 hrs. 
After removing the solvent in vacuo, the residue is partitioned between ethyl 

1 5 acetate and aqueous sodium hydrogen sulfate (1 N). The organic layer is 
separated, washed with saturated aqueous brine, dried over anhydrous 
magnesium sulfate, filtered and concentrated in vacuo. The crude product is 
purified by chromatography on flash grade silica gel using DCM. Fractions 
containing the product are combined, concentrated in vacuo to a solid and 

20 dried under high vacuum to provide the title compound as a yellow solid 

(2.674 g, 10.16 mmol). ^H NMR (300 MHz, d6-DMSO) 8= 1.55 (s, 9H); 7.58 
(t, J=8.0 Hz, 1H); 8.20 (d, J=7.4 Hz, 1H); 8.30 (d f J=7.7 Hz, 1H); 8.67 (s, 1H). 
TLC: R f = 0.5(DCM). 

25 Intermediate "26 

7-Amino-1-tert-butoxvcarbonvl-indazole 

A mixture of 7-Nitro-1-tert-butoxycarbonyl-indazole (1.000 g, 3.798 mmol), 
30 prepared as in Intermediate 25, and palladium on carbon (10 wt%, 0.10 g) in 
ethyl acetate (25 mL) at ambient temperature is stirred under atmospheric 
hydrogen overnight. The mixture is filtered through celite and concentrated in 
vacuo to an oil which solidified under high vacuum to provide the title 
compound as a purple solid (0.860 g, 3.686 mmol). ^H NMR (300 MHz, d6- 
35 DMSO) 6= 1.59 (b, 9H); 6.13 (b, 2H); 6.76 (d, J=7.6 Hz, 1H); 6.97 (d, J=7.6 
Hz, 1H); 7.04-7.07 (m, 1H); 8.24 (s t 1H). TLC: R f = 0.47 (25:75 ehtyl acetate: 
n-hexane). 
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Intermediate 27 

N»lsopropvl-N-f4-methoxv-ph8nvn-2.f2-oxo-5-phenvl>2.3-dihvdro- 
benzpfelf 1 ,41diazeoin-1 -vD-acetamide 

5 

By employing conditions similar to those described in Intermediate 11,5- 
phenyM,3-dihydro-benzo[e][1,4]diazepin-2-one (Bock et a/., J. Org. Chem. 
1987, 52, 3232-3239. 3.00 g, 12.71 mmol) and 2-bromo-N-isopropyl-N-(4- 
methoxy-phenyl)-acetamide (3.820 g, 13.35 mmol) are converted to the title 

10 compound, which is obtained as a wet white solid. The product is dissolved 
in anhydrous DCM, dried over anhydrous sodium sulfate and then 
concentrated in vacuo . The residue is triturated with n-hexane, filtered and 
dried overnight under vacuum to provide the title compound as a white solid 
(5.380 g, 12.18 mmol). 1 H NMR (300 MHz, d6-DMSO) 6= 0.91-0.97 (m, 6H); 

15 3.70 (d, J=10.4 Hz, 1H); 3.76 (s, 3H); 4.08 (s, 2H); 4.51 (d, J=10.6 Hz, 1H); 
4.67-6.78 (m, 1H); 6.97-7.63 (m, 13H). MS (FAB): [M+H]* = 442. 



Intermediate 28 

20 

(1-flsopropyl-f4-methoxv-Dhenvn-carbamovlmethvn-2>oxo-5-phenvU2 1 3- 
dihvdro-1 H-benzofein .41diazepin-3-vlVacetic acid tert-butvl ester 

A solution of 0.5 M potssium bis(trimethylsilyl)amide (0.5 M in toluene, 475 
25 ml_, 2.38 mmol) is added via syringe to a solution of N-isopropyl-N-(4- 

methoxy-phenyl)-2-(2-oxo-5«phenyl-2,3-dihydro-benzo[e][1,4]diazepin-1-yl)- 
acetamide (1 .000 g, 2.27 mmol) in anhydrous THF (15 mL) at -78 _C under 
nitrogen. After stirring for 15 min., tert-butyl bromoacetate (0.384 mL, 2.38 
mmol) is added via micropipette and the reaction is maintained at -78 _C for 
30 45 min. Acetic acid is added (0.026 mL, 0.454 mmol) and the reaction is 
allowed to stir to ambient temperature overnight. After removing the solvent 
in vacuo , the residue is purified by chromatography on flash grade silica gel 
using 50 % ethyl acetate in n-hexane. Fractions containing the product are 
combined, concentrated in vacuo to a white foam, and dried under high 
35 vacuum to provide the title compound (1.035 g, 1 .863 mmol). 1 H NMR (300 
MHz, d6-DMSO) 5= 0.88-0.94 (m ,6H); 1.34 (s, 9H); 2.86-3.06 (m, 2H); 3.77 
(s, 3H); 3.90 (t, J=7.2, 1H); 4.06 (d, J=16.8 Hz, 1H); 4.20 (d, J=16.5 Hz, 1H); 
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4.63-6.74 (m, 1H); 6.97-7.08 (m. 2H); 7.15-7.31 (m, 4H); 7.36-7.53 (m, 6H)- 
7.57-7.66 (m, 1H). MS (FAB): [M+H]* = 556. 

Intermediate 29 

5 

{1-[lsopropyl-f4-methow-ph envn-carbamovlmetrivll-2-oxo-5-Dhen\/l.9 3. 

dihvdro-1H- henzorelf1 41diazepin-3-vl\-acetic acid ~~ 

By employing conditions similar to those described in Example 10. {1- 

10 [lsopropyl-(4-methoxy-phenyl)-carbamoylmethyl]-2-oxo-5-phenyl-2,3-dihydro- 
1H-ben20[e][1,4]diazepin-3-yl}-acetic acid tert-butyl ester (0.910 g, 1.638 
mmol), prepared as in Intermediate 28, is converted to the title compound, 
which is obtained as an off-white solid (0.943 g, 1.888 mmol) which is used 
without further purification. 1 H NMR (300 MHz, CDCI 3 ) 8= 1.07 (d, J=6.7 Hz, 

15 6H); 3.14-3.26 (m, 1H); 3.54-3.65 (m, 1H); 3.81 (s, 3H); 4.02 (d, J=16.8 Hz." 
1H); 4.28-6.29 (m, 2H); 4.88-6.99 (m, 1H); 6.76-7.88 (m, 13 H). MS (FAB)-' 
[M+H]* = 500. 



20 



Intermediate 30 



2-f3-(N-Benzvloxvcarbo nvl-amino^-2-oxo-5-Dvridin-3-vl-2.3-dihYrirn. 
benzofelf 1 ,41diazepin-1 -vl1-N.is oproptf|.M-M.methoxv-phenyn.aeetamirifl 

A solution of 1.000 g of 3-(benzyloxycarbonyl-amino)-5-pyridin-3-y|-l,3- 
25 dihydro-benzo[e][1 ,4]diazepin-2-one (2.591 mmol, Pat. App. WO 93/1 6999) 
in 7 mL dimethylformamide at 0 "C under nitrogen was treated with 5.44 mL 
(2.72 mmol) of potassium bis(trimethylsilyl)amide (0.5M in toluene). After 
stirring for 10 min., a solution of 0.779 g of 2-bromo-N-isopropyl-N-<4- 
methoxy-phenyl)-acetamide (2.72 mmol), prepared as in Intermediate 5, in 2 
30 mL of dimethylformamide was added to the mixture. The reaction was stirred 
to ambient temperature over 2 hrs. and then quenched into a mixture of ethyl 
acetate, water and saturated aqueous brine. The phases were separated 
and the aqueous phase was back-extracted with ethyl acetate. The organic 
layers were combined, washed with saturated aqueous brine, dried over 
35 anhydrous sodium sulfate, filtered and evaporated in vacuo to a residue. The 
residue was purified on flash grade silica gel using 9:1 ethyl acetate / 
hexane ; The appropriate fractions were combined, evaporated in vacuo to a 
foam and triturated with hexane. After evaporation of the hexane in vacuo, 
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the residual solid was dried under high vacuum to provide 1.295 g of the title 
compound as a tan solid. 1H NMR (300 MHz, d6-DMSO) _=8 70 (m 2H) 
8.56 (d. 1H, J - 8.6), 7.92 (m. 1H), 7.71 (m, 1H), 7.52 (m, 2H), 7.32 (m 9H) 
7.07 (d. 2H, J= 8.8), 5.19 (d, 1H, J = 8.8), 5.08 (s, 2H). 4.71 (m, 1H) 4 27 (d 

[M+Hr -592 4 W ' J ' 16 ' 5) ' 3 3H) " °' 95 6H): MS (ES ' ): ' 

Intermediate 31 

2-f3-Amino.2-oxo-5-pyrir1in-?-vl-2.3-dihvr l rn.h a nz0 f e1 f 141 H ia70 r;n . 1 . v , VK , 
isopropyl-N-f 4-methoxv-Dhenv/l}. a cetami C te hy Hrnhm^H,. 

A solution of 1.00 g of 2-[3-(N-benzyloxycarbonyl-amino)-2-oxo-5-pyridin-3-yl- 
2 l 3-d,hydro-ben 2 o[e]t1,4]diazepin-1-yl]-N-isopropyl-N-(4-methoxy-phenyl). 
acetam.de (1.690 mmol), prepared as in Intermediate 30, in 6 mL glacial 
acetic acid was saturated with hydrogen bromide gas and stirred at ambient 
temperature for 16 hrs. The reaction mixture was evaporated in vacuo to a 
residue and triturated with diethyl ether. The resulting slurry was filtered 
washed with diethyl ether, and dried under high vacuum to provide 1 062 g of 
the title compound as a dihydrobromide salt. 1 H NMR (300 MHz CD 3 OD) 
.=9.06 (m. 2H), 8.85 (m. 1H), 8.21 (dd. 1H, J = 5.8. 8.1). 7.84 (m 1H) 7 61 
(d. 1 H. J = 8.3). 7.50 (m, 2H), 7.27 (m, 2H). 7.10 (d. 2H. J = 8.8). 5 25'(s 1 H) 

^,^H r J :«s n 431 " ,sn 3 88 3H) ' 107 <* 6H > ms : 

Intermediate 32 

2-(2 l 4-dioxc^H-benzo|diri31oxa7in.1.vlU N -i g n p r n rYl , N . DhBn .,. flpotam;Ha 

A suspension of isatoic anhydride (9.54 g, 58.5 mmol ) and 2-bromo-N- 
isopropyl-N-phenyl-acetamide (15.0 g, 58.5 mmol ) and potassium carbonate 
(8.1 g. 58.5 mmol ) in DMF (300 mL) is stirred at room temperature for 3 5h 
The m.xture is filtered through celite and concentrated in vacuo to a light 
brown solid. Trituration with water gave a light brown solid (25 g ) 
Recrystallization fron EtOH/petroleum ether (3:2. 500 mL) gave 14 7 g (7 2 o/ o) 

of2-(2.4^ioxo^H-benzo[d][1.3]oxazin-1- y i)-N-isopropyl-N-phenyl-acetamide 
as a tan powder. 1H NMR (300MHz, CDCI3): 1.11 (d. J=6 8 Hz 6H) 4 38 (s 
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2H); 4.96 (m, J=6.8 Hz. 1H); 6.87 (d. J=8.5 Hz, 1H)- 7 2-7 6 (m 6HV 7 71 /» 
J=7.0 Hz, 1H); 8.14 (d, J=7 . 8 Hz, 1H). MS(ES„: fM^ = 488.' ' ' ' 

Intermediate 33 

£2,4-Di 0xo ^H-h P n7o ff 11f1 gjoxazjn i^wm^^m f , .^. n .. . 
phenvlUaePtamiHa 

By employing conditions similar to Intermediate 30 except 2-Bromo-N- 
I sopropy|.N-(4-methoxy-phenyl)-acetamide (16.74 g. 58.5 mmol ) is 

nut T? " ^ S ° ,id (18 53 9> 50 3 mm °' > 1H NMR (300MHz, de- 
DMSO): d 1 .00 (d, 6H, J=6.6 Hz); 3.81 (s. 3H); 4 .29(s, 2H, 4.73 (m 1H) 
7.02-7.41 (m, 6H); 7.84 (m. 1H); 8.01 (m, 1H). TLC (Ethyl 
Acetate/Hexane(1:1)): Rf=0.44. 



Intermediate 34 



2.f2,5.dioxo-7 3 4 5-tetrahYdro^nrnHH m^^^ .^^ „ 

phenvlac^tamiHo 

As USp ensionof2-(2.4-dioxo^H-b e nzo [ d]f1.3]oxazin-1- y ,)-N-isopropy l -N- 
Pheny acetamide (10 g, 31 mmd ), gIyC ine (2.32 g. 31 mmol ) and 

tnethylam-ne (4.32 mL. 31 mmol ) in water (50 mL) is stirred at 50 o C for 5h 

mn iTaddL H?K iS t0 3 brown *~ * acetic acid (100 

mL) ,s added and the m,xture heated at reflux for 6h. The reaction mixture is 

rr d : d to , a brown viscous oii ' disso,ved in -* ^tz 

washed w,th water, saturated aqueous sodium bicarbonate and brine The 
result^ so.ut.on is dried over magnesium sulfate and concentrated to a 
yellowfoam. Recrvstallization from ethyl acetate/petroleum ether (41 100 

Intermediate 35 
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2K4.A 2 ido.5^xc^5^ihvdro-1?3 a fi.t ctra .K^^ h l a 2u | en ^. vn . Nl , ign rrfiry , 

N-phenvl a cetamide 

A solution of bis (trimethylsilyl)amide (0.5 M in toluene, 3.52 mL, 1 76 mmol) 
is added via syringe to a solution of N-isopropyl-2-(5-oxo-6,5-dihydro- 
1.2,3a,6-tetraa2a-benzo[e]a2ulene-6-y|)-N-phenyl-acetamide (600 mg 1 600 
mmol) in anhydrous THF (10 mL) at -78 _C. After stirring for 1 5 min irisyl 
azide (J. Org. Chem. . 1973, 38, 11-16. 0.618 g, 2.00 mmol) is added as a 
solid in one portion. The reaction is stirred at -78 _C for 4 min. and then 
quenched by addition of glacial acetic acid (457 uL, 8.0 mmol). The 
quenched reaction mixture is allowed to warm to ambient temperature 
concentrated in vacuo to a residue, and chromatographed on flash grade 
silica gel using 80% ethyl acetate in n-hexane. Fractions containing the 
product are concentrated in vacuo to a solid and dried under high vacuum to 
afford the title compound as a white foam (416 mg, 1.127 mmol) 1h NMR 
(300 MHz, d6-DMSO, 80 _C): 0.98 (d, J=6.6 Hz, 6H); 4.08 (d J=16 0 Hz 
1H); 4.19 (d, J=16.0 Hz, 1H); 4.62-6.74 (m, 1H); 6.70 (bs, 1H); 7.25 (d J=7 2 
Hz, 2H); 7.39-7.50 (m, 5H); 7.63 (t. J=7.2 Hz, 1 H); 7.88 (d, J=7 6 Hz 1 HV ' 
8.77 (s, 1H). MS (FAB): [M+H) + = 417. * 

Intermediate 36 

2-(4-Amin 0 -5-nxrv4S.r1ihvdro-1.2.3 a fi.tPtr aa , a . henz Q f e i a7 ,,i a n^.y ] .K l 
iSOPrODvl-N -phenvl-arPtamirta 

Asolutionof2-(4-azido-5-oxo^ > 5-dihydro-1,2.3a.6-tetra-ben 2 o[e]azulen-6- 
yl)-N-,sopropyl-N-phenyl acetamide (150 mg, 0.361 mmol) under nitrogen in 
methanol (4 mL) is treated with stannous chloride (103 mg, 0.541 mmol) at 
ambient temperature. After 15 min.. the methanol is removed in vacuo and 
the residue partitioned between DCM and 5% aqueous potassium carbonate 
conta.n.ng sodium chloride. The organic layer is separated and the aqueous 
layer extracted with DCM. The organic layers are combined dried over 
anhydrous sodium sulfate, filtered and then concentrated in vacuo to yield 2- 

(4-Am,no-5-oxo-6,5-dihydro-1,2,3a,6-tetraaza-benzo[e]azulen^6-y|)-N- 
.sopropyl-N-phenyl-acetamide (140 mg. 0.361 mmol) as a white foam which is 
used .n the preparation of Example 1 without further characterization. 

Intermediate 37 



78 



WO 95/28399 



PCT7IR5/01335 



N-isopropvl"2-(5-oxo-6 t 5-dihvdrO'1.2.3a,6>tetraaza-benzofe1a2ulene-6-vlWN- 

phenvl-acetamide 

5 Pyridine (3.0 mL, 36.9 mmol ) is added to a stirred suspension of 2-(2,5- 
dioxo-2 t 3 t 4 f 5-tetrahydro-benzo[e][1,4]dia2epin-1-yl)-N-isopropyl-N-phenyl- 
acetamide (6.45 g, 18.4 mmol ) in toluene (180 mL). The mixture is warmed to 
80°C to give a cloudy solution. Phosporus oxychloride (1.14 mL, 12.2 mmol ) 
is added and the mixture is heated at reflux for 1 .75 hrs. during which a red 

10 oil separated out from the reaction mixture. After cooling to room 

temperarure, toluene is removed and the residual oil is diluted with water and 
extracted with ethyl acetate (x 2). The organic extract is washed with aqueous 
hydrochloric acid (1N) and brine, dried over magnesium sulfate and 
concentrated to give a tan foam (6.3 g). The crude product is dissolved in 

1 5 toluene (1 80 mL) and formyl hydrazine (2.8 g, 46.2 mmol ) is added. The 
mixture is heated at reflux for 22 hrs. After cooling to room temperature the 
reaction mixture is diluted with ethyl acetate (200 mL) and washed with water 
(x 2) and brine, dried over magnesium sulfate and concentrated to a light 
brown foam. Purification by silica-gel flash chromatography with 5-10% 

20 methanol in dichloromethane as eluent followed by recrystallization from ethyl 
acetate/petroleum ether (1;2, 150 mL) provided the title compound as a white 
powder (2.85 g 7.60 mmol). MP 141-3°C. Found C, 66.4 ; H, 5.65; N, 18.4; 
C21H21N5O2.0.25 H2O requires C, 66.4, H, 5.7; N, 18.4. NMR (300MHz, 
CDCI3): 1.13 <d, J=6.6 Hz, 6H); 3.5-5.9 (m, 4H); 5.05 (m, J=6.6 Hz, 1H); 7.1- 

25 7.7 (m, 8H); 8.01 (d, J=7.6 Hz, 1H); 8.26 (s, 1H). MS (FAB): [M+H] + = 376. 

Intermediate 38 

rSV2-r5-chloro-3-f1H-indol-3-vlmethvn-2-oxo-2.3-dihvdro- 
30 benzof elf 1 ,41d iazepin- 1 -vn-N-isopropvl-N-( 4-methoxv-phen vH-acetamide 

S-2-[3-(1H-lndol-3-ylmethyl)-2 ( 5-dioxo-2 l 3 l 4,5-tetrahydro- 
benzo[e][1 ,4]diazepin-1 -yl]-N-isopropyl-N-(4-methyoxy-phenyl)- 
acetamide(289mg, 0.567 mmol ) is dissolved in toluene (6 mL) at 80 °C under 
35 nitrogen. Phosphorous oxychloride (1 16mg, 0.752 mmol ) is added dropwise 
and the reaction mixture is refluxed 2.5 hrs. The solvent is removed in vacuo 
and the crude product purified by flash chromatography on silica gel (30 g) 
eluted with ethyl acetate/hexane (2:3, 500 mL). Fractions containing the 
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desired product are combined and concentrated in vacuo and dried briefly 
under high vacuum to give the title compound (167 mg, 0.315 mmol) as a 
yellow foam. 1 H NMR (300MHz,CDCl3): d 1.10 (d, 6H, J=6.9 Hz); 3.51 (m, 
1H); 3.6B (m, 1H); 3.71 (d, 1H, J=16.8 Hz); 3.82 (s, 3H); 3.84 (m, 1H); 4.45 
5 (d. 1H f J=16.8 Hz); 5.03 (m, 1H); 6.88-7.34 (m, 10H); 7.49 (t, 1H); 7.59 (d, 
1H, J=7.8 Hz); 7.68 (d, 1H, J=8.0 Hz); 7.99 (s, 1H). TLC (ethyl 
acetate/hexane, 2:3): Rf= 0.38. 

Intermediate 39 

10 

fRV2-f5>chloro-3-(1HHndol-3-vlmethvlV2oxo-2.3'dihvdro> 
benzofe1f1.4]diazepin-1-vn-N-isoproovl-N-f4-methoxv-Dhenvl)-acetamide 

By employing conditions similar to Intermediate 38 except R-2-[3-(1H-lndol-3- 
ylmethyl)-2,5-dioxo-2,3 ) 4,5-tetrahydro-benzo[e][1,4]diazepin-1-yl]-N- 
isopropyl-N-(4-methyoxy-phenyl)-acetamide(430 mg, 0.842 mmol) is 
substituted for S-2-[3-(1 H-lndol-3-ylmethyl)-2,5-dioxo-2,3,4, 5-tetrahydro- 
benzo[e][1,4]diazepin-1-yl]-N-isopropyl-N-(4-methyoxy-phenyl)-acetamide 
and other reagents scaled accordingly, the title compound is obtained as a 
yellow foam (118 mg, 0.223 mmol). 1 H NMR (300MHz,CDCl3): d1.10(d, 
6H, J=6.9 Hz); 3.51 (m, 1H); 3.68 (m, 1H); 3.71 (d, 1H, J=16.8 Hz); 3.82 (s, 
3H); 3.84 (m, 1H); 4.45 (d, 1H, J=16.8 Hz); 5.03 (m, 1H); 6.88-7.34 (m, 10H); 
7.49 (t, 1H); 7.59 (d, 1H, J=7.8 Hz); 7.68 (d, 1H f J=8.0 Hz); 7.99 (s, 1H). TLC 
(ethyl acetate/hexane, 2:3): Rp 0.38. 

Intermediate 40 

(R W3-H H-lndol-3-vlmethvn-1 -fisopropvl-f4-methoxv-phenvl)- 
carbamovlmethvll^.S-dioxo-I^.S.S-tetrahvdro-benzorelfl^ldiazepin-e-vIV 
30 acetic acid tert-butvl ester. 

To a solution of (R)-2-[3-(1H-lndol-3-ylmethyl)-2,5-dioxo-2,3,4,5-tetrahydro- 
benzo[e][1 t 4]diazepin-1-yl]-N-isopropyl-N-(4-methyoxy-phenyl)-acetamide 
(160mg, 0.313mmol), prepared as in Example 20, in dry DMF (4mL) cooled in 
35 an ice bath is added NaH (15mg, 0.376mmol, 60% in mineral oil) and stirred 
30min. t-Butyl bromoacetate (61 mg, 0.313mmol) is added and the reaction 
mixture stirred with cooling for 1h followed by stirring overnight at ambient 
temperature. The solvent is removed in vacuo and the resultant oil taken into 
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ethyl acetate (50mL), washed with saturated NaHC03 (25mL) and brine 
(25ml). dried with MgS04, filtered and concentrated to a yellow oil. The 
crude product and a major by-product, the dialkylated material, (R)-{3-(1-tert- 
butoxycarbonyl methyl-1 H-lndok3-ylmethyl)-Hisopropyl-(4-methoxy-phenyI)- 
5 rarbamoylmethyl]-2,5-dioxo-1 ,2,3,5-tetrahydro-benzo[e][1 ,4]diazepin-6-yl}- 
acetic acid tert-butyl ester, are separated by preparative HPLC on a Delta- 
Pak C-18 column eluted with a linear gradient from 40-65%CH3CN in H2O 
with 0.1% TFA buffer over a 30 minute period at a rate of 150mL/min. The 
appropriate fraction is frozen and lyophilized to give the TFA salt of the title 
10 compound (84.6mg, 0.1 15mmol) as a white powder MS(FAB) m/z= 625.3 
(MH + ); RP-HPLC (Vydac-C18, 40-65% CH3CN in H2O with 0.1%TFAbuffer 
linear gradient, 30min, 1.5mL/min) t r = 20.5min (t 0 = 2.5min). 

Intermediate 41 

15 

2-f3-(N-Be nzvloxvcarbonvl-amino)-2oxo-5-cvclohexvl-2.3-dihvdro> 
benzofein .41diazepin-1 -vll- N-isopropvl-N-(4-methoxv-phenvl Wacetamide. 

By employing conditions similar to those described in Intermediate 11,5- 
20 cyclohexyl-1 ,3-dihydro-benzo[e][1 ,4]diazepin-2-one (Patent Application WO 
93/19063, 3.00 g, 7.66 mmol) and 2-bromo-N-isopropyl-N-(4-methoxy- 
phenyl)-acetamide (2.193 g, 7.66 mmol) are converted to the title compound, 
which is obtained as a white solid (4.597 g, 7.70 mmol). 1-H NMR (300 MHz, 
CDCI3) 5= 7.60 (m, 2H), 7.28 (m, 6H), 7.19 (m, 1H), 7.08 (m, 1H), 6.95 (m, 
25 4H), 5.34 (m, 1H), 5.16 (d, 1H, J = 12.3), 5.05 (d, 1H, J = 12.3), 4.95 (m, 1H), 
4.22 (d, 1H, J = 16.6), 3.93 (d, 1H, J = 16.6), 3.84 (s, 3H), 2.93 (m, 1H), 1.69 
(m, 10H), 1.05 (m, 6H). MS (FAB): [M+H] + = 597.1. 



30 Intermediate 42 

2-f3^N-Benzvlo xvcarbonvUaminoM'N-oxide-2-oxo-5H:vclohexvU2.3-dihvdro- 
benzore1f1.41diazepin-1-vlVN-i soDropvl-N^4-methoxv-Dhenvl^acetamide 

35 By employing conditions similar to those described in Example 16, 2-[3-(N- 
benzyloxycarbonyl-amino)-2-oxo-5-cyclohexyl-2,3-dihydro- 
benzo[e][1 ,4]diazepin-1 -yl]-N-isopropyl-N-(4-methoxy-phenyl)-acetamide 
(2.00 g, 3.36 mmol) is converted to the title compound. The crude product 
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was purified on flash grade silica gel eluting with 1:1 ethyl acetate / hexane. 
Fractions containing the product were combined, evaporated in vacuo and 
triturated with n-hexane. Hexane was removed in vacuo and the remaining 
solid was dried under high vacuum to provide the title compound as a white 
5 cyrstalline solid (1.176 g, 1.92 mmol). NMR (300 MHz, CDCI 3 ) 6= 7.56 (d, 
1H, J = 7.8), 7.44 (m, 2H), 7.28 (m, 7H), 7.05 (m, 1H), 6.93 (m, 2H), 6.58 (d, 
1H, J = 9.5), 5.69 (d, 1H, J = 9.4), 5.21 (d, 1H, J = 12.3), 5.02 (d, 1H, J = 

12.3) , 4.97 (m, 1H), 4.25 (d, 1H, J = 16.5), 3.88 (d. 1H, J = 16.5), 3.83 (s, 3H), 
3.26 (m, 1H), 2.08 (m, 2H), 1.69 (m, 4H), 1.33 (m, 4H), 1.05 (m, 6H). MS 

10 (FAB): [M+H] + = 613.1. 

Intermediate 43 

2-f3-Amino-4-N-oxide-2-oxo-5-cvclohexvN2.3-dihvdro-ben2ore1f1,41dia2eDin> 
15 1-vn-N-isopropy|-N^4-methoxv>DhenvlVacetamide. 

A solution of 2-[3-(N-benzyloxycarbonyl-amino)-4-N-oxide-2-oxo-5- 
cyclohexyl-2,3-dihydro-benzo[e][1,4]diazepin-1-yl].N-isopropy|.N-(4-methoxy- 
phenyl)-acetamide (1.00 g, 1.63 mmol) in 100 mL of 1:1 ethyl acetate : 

20 ethanol was combined with Palladium on carbon (10 wt%, 333 mg) and 
hydrogenolyzed under an atmosphere of hydrogen for 5 hrs. The reaction 
mixture was filtered, evaporated in vacuo, and triturated with diethyl ether. 
The diethyl ether was removed in vacuo and the residual solid was dried 
under high vacuum to provide the title compound as a white crystalline solid 

25 (733 mg, 1 .53 mmol). 1 H NMR (300 MHz, CDCI3) 6= 7.45 (m, 3H), 7.25 (m, 
2H), 7.06 (m, 1H), 6.93 (m, 2H), 4.96 (m, 1H), 4.90 (s, 1H), 4.25 (d, 1H, J 

16.4) , 3.88 (d, 1H, J = 16.4), 3.82 (s, 3H), 3.23 (m, 1H), 2.12 (m, 2H), 1.70 (m, 
4H) t 1.28 (m, 4H), 1.05 (m, 6H). MS (FAB): [M+H]+ = 479.3. 

30 Example 1 

IN-lsoproDvl^-^- oxo^phenv^^^nH-tetrazoUS-vn-Dhenvll-ureidD}^ , ^- 
dihvdro-benzofelf 1 .41diazepin-1 -vn-N-phenvl-acetamide. 

35 

According to Process B, a mixture of of 1 , 1 '-carbonyldiimidazole (28.6 mg, 
0.1 76 mmol) and 2-(3-Amino-2-oxo-5-phenyl-2,3-dihydro- 
benzo[e][1,4]diazepin-1-yl)-NHSopropyl-N-phenyl-acetamide (75.0 mg, 0.176 
mmol), prepared as in Intermediate 13, in anhydrous THF (5 mL) is stirred at 
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10 



(m. 19H), 8.26 (b, 1H); 9.38 (b, 1H); MS (ESI): [M«-HJ- = 614. 



Example 2 




15 



20 ocyana,e 10 065 0602 ™°» * — < 

Jn^ 2 - (3 ^' TO " 5 - m »»'yl-2-oxo.2.3.dih ) ,dro-b.n 2 o[e]I1 4]dlaz»in. 

ZLrfT " PhenyUaCe,amide ,2,S m »' °' 602 —ft Spared «T 
Intermediate 24. under nitrogen in OCM (3 mL). The rea JnL ure is 

«M a, ambient temperature overnight and .han concentrated 

Tha rasidu. is dissoivad in ethyl aetata, washsd twice with 1N Ha Tad 

over anydrous magnesium sulfata. and man concantratad ag aWo a 

The crude product is purified by reversed-phase HPLC „„ .V?. . 

| VDDh T hT Fract,ons fining the product are combined frozen and 
lyoph had to prov.de the title compound as a white lyophile (92 mc 2 
mmol). 1 H NMR (300 MHz, CDCI 3 ) 8= 1 02-1 25 LVoi 7 9 ' 
« «M Hz. 1H); 4,7 (d, ^IS.SHz. 1H ; 4 93^m ^i?^ 3 
Hz. 1H); 7.02-7.61 (m,14H); MS(FAB): [M+HJ+ = 484 ' * ^ 

Example 3 

N..sopropv|.2.f ? ^n.S. D h fl n.,.,^. p K^ v , ^ . g 

benzofejf 1 ,4ldiare D in.l -vHM-ph^, ~ rt -, mif1 ,. 
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According to Process A, phenyl isocyanate (0.027 mL, 0.246 mmol) is added 
to a solution of 2-(3-Amino-2-oxo-5-phenyl-2,3-dihydro.benzo[e)[1 .4]diazepin- 
1-yl)-N-isopropyl-N- P henyl-acetamide (100mg, 0.235), prepared as in 
Intermediate 13, in anhydrous DCM (3mL) under nitrogen and allowed to stir 
at amb.ent temperature overnight. The reaction mixture is washed with 
aqueous potassium carbonate (5% w/v), dried over anhydrous magnesium 
sulfate, and concentrated in vacuo to a residue. The crude product is 
purified by reversed-phase HPLC on a C-18 column with a gradient e.ution of 
42-60/c acetonitrile in aqueous trifluoroacetic acid over 30 min at 100 
mL/min. Fractions containing the product are combined, frozen and 
lyophilized to provide the title compound as a white lyophile (78 mg 0 143 
mmol) 1H NMR (300 MHz, CDCI 3 ) 8= 1.06-1.08 (m, 6H); 4.06-6 29 in 2HV 
4.92-5.01 (m, 1H); 5.67 (b, 1H); 7.07-7.68 (m. 21H); MS(ESI): [M+H]* = 546. 

15 Example 4 

2-{3-f3-(l-H-inda7ole-7- v IW 1 irPiHn|. 5 . methv |.^ vn . 9 ^ ;KY >1n 
benzofe1f1,4ldia7eoin-l. V iVM. i cn r r ODV |. N . nhpnY ,, ar . at _ ;w ^ 
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A ■ 2-(3-{3-f1-(tert-R ll tn W rarhnnvn inda ? nl-7- vl1 -, ,r 0 i^ } . 5 . mflf hv ,.^ v „. 0 
d.hydro-benroreKI m^^^ ^ ^^^^ ^ 

According to process A, employing conditions similar to those 
described in Example 12, 2-(3-amino-5-methyl-2-oxo-2 3-dihydro- 
benzo[e][1 .4]diazepin-1-y|)-N-isopropyl-N-phenyl acetamide (1 1 3 mg 0 31 1 
mmol), prepared as in Intermediate 24. and 7-amino-l-tert-butoxycarbonyl- 
.ndazole(113mg. 0.311 mmol), prepared as in Intermediate 26 are 
converted to the crude title compound. The product is purified by 
chromatography on flash grade silica gel using 70% ethyl acetate in n- 
hexane. Fractions containing the product are concentrated in vacuo to a 
sol.d and dried under high vacuum to provide the title compound as an off- 
white solid (77 mg. 0.121 mmol). 1H NMR (300 MHz, CDCI 3 ) 5= 1 08 (t J-7 1 
Hz. 6H); 1.74 (s. 9H); 2.48 (s. 3H); 3.97 (d, J=16.9 Hz, 1H); 4.25 (d J=i 6 9 
Hz. 1H); 4.97-5.08 (m. 1H); 5.50 (d, J=7.6 Hz, 1H); 6.50 (d, J=6 5 Hz 1H) 

7.17-7.59(m,11H);8.12(s.1H);8.41(d,J=8.0Hz,1H);10.74( S 1H) Hz 
MS (FAB): [M+H]* = 624. 'M».1HJ. Hz, 
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^Z° P r* Pheny, " aCetamide (75m9 ' 0120 mmo ')- P~U- as in V ° 

I^T h C ° mbined ' C °° led t0 ^ " C With an ice and 
st.rred under n.trogen for 15 min. The reaction mixture is concentrated in 

vacuo to an oil. triturated with a mixture of diethyl ether and n-hexane and 

hen concentrated again. This process is repeated several times until a solid 

is obtamed on concentration. The product is dried under high vacuum 

ovem,ght at room temperature and then at 65 _C overnight to give the title 

compound as a crysta.line solid (61 mg, 0.1 17 mmo.). The pure material is 



20 



25 



30 



35 



Example 5 

benzofelf 1 ,41diayepin-3-viu. .r»iH 0 ). D9rgoit . ariH 




According to Process A, employing conditions similar to those 
descnbed in Intermediate 21, a^h^nao^^,^^ 

(0.250 g, 0.466 mmol), prepared as in Intermediate 14 3-[4- 
(nitrophenyDoxycarbonylJ-aminobenzoic acid tert-burtyl ester (0.167 g 0 466 
mmol). prepared as in Intermediate 20,and triethylamine (0.069 mL 0 489 
mmol) are converted to the title compound, which is obtained as a white solid 
0^149 g, 0.231 mmol,. -1 H NMR (300 MHz, CDCI3) 5= 1.07 (d J-7 0 Hz 6HV 
•58 (s. 9H); 4.00 (d, 16.0 Hz. 1H); 4.28 (d, 16.0 Hz, 1H); 4.95- OS ( ^ 
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B. 3-f3.f1-risoprnpYi. r henv|.carba movlm^th Y i) --7.» v ^ c r 
IH-benzofelfl 41diay B Din-a- Y l]. ureidoVbftn y nir 

A solution of 3-{3-I1-(lsopropyl-phenyl-carbamoylmethyl)-2-oxo-5- 

phenyl-2,3-dihydro-1H-ben 2 o[e][1,4]diazepin-3-yl]-ureidoH,en 2 oicacidtert- 
butyl ester (145 mg, 0.225 mmol). prepared as in Example 5A, in anhydrous 

(2 mL) at 0 " 5 - C under ^ogen is treated with triflouroacetic acid (2 
mL). After stirring for 2 hrs., the reaction mixture is concentrated in vacuo and 
tnturated with anhydrous ether. The resulting slurry is filtered and the 
product dried overnight under high vacuum at ambient temperature to provide 
the title compound as a crystalline solid (80 mg, 0.136 mmol). 1H NMR 
(300MH2, d6.DMSO) 5= 0.96 (d, J=6.8 Hz. 6H); 4.12 (d, J=16.6 Hz 1H) 4 23 
(d. J-16.6 Hz, 1H); 4.71-6.76 (m, 1H); 5.18-5.27 (m, 1H); 7.24-7.70 (m 19H) 
8.02 (b, 1H); 9.22 (b, 1H). MS (FAB): [M+H]' = 590. 1 

Example 6 

2-Amino-4-chloro-N-f1-(i S nprnnvl-nhen V l^rh am n Y , mqthvlWfi . nhp LO c 

phenyl-2,3-dihvdrn-1 H-ben^in ^ zeDin ^ n _ h ^JZ 

b^T im C> 3 miXtUre ° f 2 -( 3 - Amino -2-oxo-5-pheny.-2,3-dihydro- 

benzo[e][1,4]diazep,n-1-yl)-N-isopropyl-N-phenyl-acetamide(150mg 0280 
mmol), prepared as in Intermediate 14, 4-chloro-2-amino-benzoic acid (48 
mg, 0.280 mmol), N,N-diisopropylethylamine (48.7 uL, 0.280 mmol) 1-(3- 
d.methylaminopropyO-S-ethylcarbodiimide hydrochloride (54 mg 0280 
mmol) and 1-hydroxybenzotriazc.e (43 mg, 0.318 mmol) are combined in 
DCM (5 mL) under nitrogen. After stirring overnight at ambient temperature 
the reaction mixture is concentrated in vacuo and dissolved in ethyl acetate 
This solution is washed consecutively with aqueous sodium hydrogen sulfate 
(1 N), aqueous sodium hydroxide (1 N), and saturated aqueous brine After 
dryrng over anhydrous sodium sulfate, the solution is concentrated in vacuo 
to a residue. The crude product is purified by chromatography on flash grade 
sihca gel using 50% ethyl acetate in n-hexane. Fractions containing the 
product are combined and concentrated in vacuo to an oily residue The 
punfied material is dissolved in DCM and concentrated again to an oily 
res,due. This procedure is repeated several times until a solid is obtained on 
concentrat.cn. The pure material obtained is dried under high vacuum 
overnight to provide the title compound as a crystalline solid (130 mg 0 224 
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* 1H); 4.99-5.03 (m . 1H) 5 93 ( d f- H ° " * "* 4 34 « J ='« 

Example 7 
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25 



«-*>. prepared aa in tntennedtate 20 and " "* (<US7 * C" 66 
""W) are converted to the title J™, . ,r ' ethyla,T " ne (0.069 mL. 0.499 

(-58 (a, 9H); 2.46 (a. 3H}' 3 94 ,d J-7 ^ J 107 (t J=6 7 »tt 

4.95.5.06 (m. 1H) , 5 41 « 4 2 " '* 7 (42, ,H, 
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0-175 mmo,, prepared al ^ (1 ° 2 

which is obtained as a crystalline sot *** * W,e com P«™l 

7-78 (m, 11H); 7.89 (s, 1H)- 80S (6 J-li'u J=7 " 26Hz ' 1H >- 7 <>9- 
1H). MS (FAB): [M + H r = 528 * 1H,; 8 29 (d ' 8 3 H * 1*0. 8.55 
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Example 8 

HH1-flsopropy|. f 4-m^hn^..phPnvl) rarb a mm,imo,h vl p^ xo . 5 . nho 
dihydro-1 H-henrnrRin 41di a ~nin. M _, roidoUMMWt8# . 
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35 




According to Process D, employing conditions similar to those 
descnbed for Intermediate 18, 3-[3-(2-oxo-5-phenyl-2,3-dihydro-1H- 
ben 2 o[e][1,4]diaze P in-3-yl-ureido]-ben2oic acid tert-butyl ester (0 400 g 
0.851 mmol), prepared as in Intermediate 21 , and 2-bromo-N-isopropyl-N-(4- 
methoxy-phenyO-acetamide (0.244 g, 0.851 mmol). prepared as in 
Intermediate 5, are converted to the title compound, which is obtained as a 
white sol,d (a417 g. 0.617 mmol,. 1 H NMR (300 MHz, CD 3 CI) 6= 1.05 (d 
J-6-7 Hz, 6H); 1.58 (s, 9H); 3.81 (s, 3H); 3.99 (d, J=16. 5 Hz, 1H)- 4 31 d 
J=16.5 Hz. 1H); 4.92-5.05 (m, 1H); 5.60 (d, J=7.7 Hz 1H) 6 59 7 83 1 
19H). MS (FAB): [M+H]* = 676 ^ 



B. 3-(3- { yflsnprnp Y |. f 4-methnxY-nhPnvn.carb a mn. lfT , a ,K v , 1 o . 
2,3.d,h Y d r o-1H-hPn 2 or e iF1 ^^y ^^^Z^rJj^ B - n * L 

Employing similiar procedures as described for example 5B, 3-(3-{1. 
hZzo^ 

T 35 10 EXamP ' e 8A " iS ^ 10 the title compound 

(94 mg, 0.132mmol). 1 H NMR (300 MHz, d6-DMSO) 6= 0 94 (d J-6 3 * 
6H); 3.77 (s. 3H); 4,2 (d. J=16.7 Hz, 1H); 4.22 (d, J=16.7 Hz, i'h)- 4 65-6 78 
(m, 1H); 5.24 (d. -J=8.4 Hz, 1H); 6.97-7.72 (m. 18H); 8.02 (s H) 9 22 fs 
1H). MS(FAB: (M-Hf = 620. } ' * { *' 

Example 9 
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A. 3^341-R4- Dimethvlamino-phenvlVisoproDvl>carbamovlmethvl1-2-oxo-5- 
phenvl-2.3-dihvdr o-1 H-benzotelf 1 ,41diazepin-3-vl}-ureido)-benzoic acid tert- 
butvl ester. 

5 According to Process D, employing conditions similar to those 

described in Intermediate 18, 3-[3-(2-oxo-5-phenyl-2,3-dihydro-1H- 
benzo[e][1,4]diazepin-3-yl-ureido]-benzoic acid tert-butyl ester (0.400 g, .851 
mmol), prepared as in Intermediate 21 , and 2-bromo-N-(4-dimethylamino- - 
phenyl)-N-isopropy!-acetamide (0.255 g, 0.851 mmol), prepared as in 
10 Intermediate 4, are converted to the title compound, which is obtained as an 
off-white solid (0.470 g, 0.682 mmol). 1 H NMR (300 MHz, CDCI 3 ) 5= 1.06 (d, 
J=6.8 Hz, 6H); 1.58 (s, 9H); 2.96 (s, 6H); 3.99 (d, J=16.6 Hz, 1H); 4.37 (d, 
J=16.6 Hz, 1H); 4.92-5.03 (m, 1H); 5.59 (d, J=7.4 Hz, 1H); 6.58-7.84 (m, 
19H). MS (FAB): [M+H]+ = 689. 

15 

B. 3-f341-f(4>Dimethvlamino>phenvn-isoproovl>carbamovlmethvlU2-oxo^ 
phenvl-2.3-dihvdro-1 H-benzofelf 1 .41diazepin-3-vl}-ureido)-benzoic acid. 

According to procedures described for Example 5B, 3-(3-{1-[(4- 
20 Dimethylamino-phenyl)-isopropyl-carbamoylmethyl]-2-oxo-5-phenyl-2,3- 
dihydro-1H-benzo[e][1,4]diazepin-3-yl}-ureido)-benzoic acid tert-butyl ester 
(180 mg, 0.261 mmol), prepared as in Example 9A, is converted to the title 
compound, which is obtained as a pink solid (133 mg, 0.210 mmol). The 
product is lyophilized from acetonitrile/water. 1 H NMR (300 MHz, d6-DMSO) 
25 5= 0.87-0.98 (m, 6H); 2.07 (s t 6H); 4.09-6.27 (m, 2H); 4.64-6.75 (m t 1H); 5.24 
(d, J=8.2 Hz, 1H); 6.67-6.83 (m, 2H); 7.02-7.13 (m, 2H); 7.18-7.72 (m, 14H); 
8.02 (s, 1H); 9.26 (s, 1H). MS (FAB): [M+H]* = 633. 

Example 10 

30 

3-f241-flsopropvl-(4-methoxv-Phenvn-carbamovlmethvn-2-oxo-5-phenvl-2.3- 
dihvdro-1 H-benzofelf 1 .41diazepin-3-vllacetvf-aminoVbenzoic acid 

A. of 3-f 24 1 -f lsopropvl-(4-methoxv-phenvlVcarbamovlmethvl1-2-oxo-5- 
35 phenvl-2.3-dihvdro-1 H-benzofelM .41diazepin-3-vl)-acetvlamino)-benzoic acid 
tert-butvl ester. 
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*a£S££?Z LTT conaiUons simter, ° *- 

-*•*■»* add .-boy, e* er 6 ^ """T^ 2 * a * 3- 
Intermediate 16, are converts ,„ J prepared as H 

racuo to a tacky foam, and dried umJkT Comb,ned ' concentrated », 
compou„d(155 ma 0 233 mmon , T 9 Pr ° Vide *• ««• 

'H); 3.76 <s. 3H,; 3.99*1, (m 2HM ^ (d ,-16 , m'' !!? ' ' M 2? ""' 
pe "**lt1.<l°iarepin.3-yl^ 

«» 0.226 mmoi, prepares SSZS^^ ^ 
compound, wnioh is obtained as a whl so 2 «Z n '° ,hS ""* 

p ™ p -'iMyophi fe adfromaoa,onI^. hZ^ 0 ™ 01 ' 
5= 0.65*96 ,m, 6H); 2.16 (d, 3 7 7 , " ' °° M *' dS -° MS °> 

«.SM.76 (m, 1H); 7.00-7.68 (m ,6» 7 77 L , !1 " (m ' 3H > 

'0 34 ,s, 1H,. MS( p AB); (M^-. 6, 9 ' ' 8 " * ' H,: 824 <* "* 

Example 1 1 
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temperature under high vacuum t0 provide ,he ,i„e compel ( 2^0 o 214 

« 6H > »«•« <h m ic,5 (S . 3 ,^ 2££ 



15 



Example 12 

fSl^-fl-flsnprnpy, p h eny..carh a moy,rn P thun g o 

IH-benzofelfl 41rti a z eP in.*. y i V ,~.^ Wbsn7ni . J iH 




According to Process A, triphosgene (42.0 mg. 0.142 mmol) is added 
to a solution of 3-amino-benzoic acid t-butyl ester (76 9 m n Tc * 
thiamine (237, *. 1.700 mmol) in .2 yd L^'s^S" - 

prnr2t°; 5 d Ca h ndStirredfOr30min - 

pheny|-2,3 ; d,hydro-ben 2 o[e][1.4]dia2epin-1- y |]-N-isopro P y l -N-pheny«- 

1^ (25 ° "* 0 425 Prepa - d as Mediate 
13, ,s added, the reacfon ,s allowed to warm to ambient temperature and 

so sr™? r on mixture is di, ~ dcm - 

aqueous HCI (1N), dned over anhydrous magnesium sulfate filtered and 
concentrated /nwaco. The crude product is purified by *Z2l a l on 
ash grade silica ge, using a gradient of 40-50% ethy, aL eTnthTxfne 
Fractions containing the product are combined, concentrated /„ "acu o 
tnturated with hexane, concentrated again /* vacuo to a so.id and then dried 

(TC 9 irzzv: hrs :° provide the » — - ~ d 

Kl^TdTS M «u? ^ 18 ,y0Phl ' li26d fr0m ace ^«ri«e/water. i H 
6 " 108 W J=6 7 H2 ' 6H * 158 C 9H); 3.97 (d, J=16.6 H 2 , 1H); 4.30 (d, 
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16.6 Hz, 1H); 4.97-5.08 (m, 1H), 5.59 (d J= 7 6 u 7l u lee 
M«™0* 19H,. TLC: R f = 0.4{1:l JJ^^ * «* 

'H); 9.2, „„,. MS (FAB): JM^-VsS * 6 02 (S ' 



10 



Example 13 



20 




25 



30 



-. V ° 1 " h "M»lf.4^ P .n. ^l „ r p, 1 ^^ 
n-hexane). f U 4 P - 1 ethyl acetate: 



35 




By employing conditions similar to Example 5B rm m „ 
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benzo[e][1.4]diazepin-3-yl]-ureido)-benzoic acid tert-butyl ester (168 mg 
0.2S5 mmol). prepared as Example 13A, is converted to the title compound 
wh.ch is obtained as white solid (112 mg, 0.190 mmol). m NMR (300 MHz 
d6-DMSO)S=0.94(d. J=6.9 Hz. 6H); 4.1 1 (d. J=17.3Hz, 1H);4.22(d J=173 
Hz. 1H); 4.64-6.82 (m. 1H); 5.18-5.27 (m . 1H); 7.17-7.71 (m. 19H); 8 02 (s 
1H); 9.22 (s, 1H). MS (FAB): [M+H]* = 590. 

Example 14 

1 H-indolyl-?-carboxylic acid f 1 -I iso D r 0 nvl-nh e nvl-carb a mn Y lrr,ethvh-?-nyn.q. 
phenyl-2,3-dihvdro-1 H-benrnf elM .41dia™pi n -3-vl)-amidP 

According to Process D. employing conditions similar to those 
described in Example 6, 2-(3-Amino-2-oxo-5-phenyl-2,3-dihydro- 
benzo[e][1,4Jdiazepin-1-yl)-N-isopropyl-N-phenyl-acetamide (132 mg. 0.246 
mmol). prepared as in Intermediate 13. and indolyl-2-carboxylate (39 7 mg 
0.246 mmol) are converted to the title compound. The impure material is ' 
purified by reversed-phase HPLC on a C-18 column with a gradient elution of 
42-60% acetonitrile in aqueous trifluoroacetic add (0.1 % v/v) over 30 min. at 
100 mL/min. Fractions containing the product are combined, frozen, and 
lyophilized to provide the title compound as a white lyophile (81.3 mg 0 147 
mmol). 1H NMR (300 MHz. d6-DMSO) 5= 1.10 (d. J=6 6 Hz 6H)' 3 97 (d 
J-16.6 Hz. 1H); 4.34 (d. J=16.4 Hz. 1H); 5.01-5.06 (m. 1H); 5.79(d J=7 8 
Hz. 1H); 7.11-7.72 (m. 19H); 8.04 (d. j=8.3 Hz. 1H); 9.10 (b. 1H). MS (ESI): 
[M+HJ* - 570 



Example 15 

(2-f1-(lsopropvl-phenvl-carbamovlmRt h vn-2-Qxn^- p henvl-?3-riihy rir»-iu- 
benzofelf 1 ,4ldia7enin-3-vlcarh a m o v n-ind 0 l-l- Y i> - a ^ot^ 

A. f2-f1-(lsopropvl-phenvl-carbamovlm 6 thvl) - 2-o XO -5- D h P n Y l.2,3.dih V rlr».lH. 
, benzo[elf1,4ldiazepin-3- y lcarbamovll-ind n i-l. Y i } . a cetic acid tPrt h..t y i .c, 

According to Process H. 1 H-indolyl-2-carboxylic acid [1-(isopropyl- 
phenyl-carbamoylmethyl)-2-oxo-5-phenyl-2,3-dihydro-1H- 
benzo[e][1,4]diazepin-3-yl]-amide (100 mg, 0.176 mmol), prepared as in 
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Example 14, is added to a mixture of sodium hydride (60% dispersion in 
mineral oil. 4.2 mg, 0.184 mmol) in anhydrous DMF (2 mL) under nitrogen 
After stirring for 15 min., tert-butyl bromoacetate (31.2 uL 0 193 mmol) is 
added via micropipette. After approximately 2 hrs., the reaction mixture is 
5 concentrated ,n vacuo to residue. The crude product is purified by reversed- 
phase HPLC on a C-18 column with 60% acetonitrile in aqueous 
tnfluoroacetic acid (0.1% v/v) at 100 mL/min. Fractions containing the 
product are combined, frozen and lyophilized to provide the title compound 
as a white lyophile (100.7 mg, 0147 mmol). 1 H NMR (300 MHz d6-DMSO) 
10 5= 0.99-1.05 (m. 6H); 1.38 (s, 9H); 4.19 (d. J=16.9 Hz, 1H); 4.32 (d J=16 9 
Hz, 1H), 4.75-6.81 (m, 1H); 5.29 (s, 2H); 5.62-5.66 (m. 1H); 7.17-7 79 (m 
19H); 9.53-9.56 (m, 1H). MS(ESI): [M+HJ* = 684. 

B.{2-[1-(lsopropyl-phenvl-carb a movimPth Y i ).2. OXD .5. n hPn Y i.2,3.dih V rtrr>.iu. 
15 benzoyl ,41diazeDin-3- V lr. a rh amovn.inri f M.i. V |v. acet i C arif< 

By employing conditions similar to Example 5B, (2-[1-(lsopropyl- 
phenyl-carbamoylmethyl)-2-oxo-5-phenyl-2,3-dihydro-1H- 
benzo[e][1.4]diazepin-3-ylcarbamoyl]-indol-1-yl}-acetic acid tert butyl ester 

20 (75 mg, 0.110 mmol), prepared as in Example 16A, is converted to the title 
compound, which is lyophilized from acetonitrile/water to provide a yellow 
lyophile (69 mg, 0.110 mmol). 1 H NMR (300 MHz, d6-DMSO) 5= 0 99-1 03 
(m, 6H); 4.19 (d, J=16.8 Hz, 1H); 4.34 (d, j=16.8 Hz, 1H); 4.72-6 85 (m 1HV 
5.30 (s, 2H); 5.62-5.67 (m, 1H); 7.14-7.79 (m, 19H); 9.57 (d, J=7 9 Hz "lH) 

25 MS(ESI): [M+Hr = 628. 



~~) 



Example 16 

N.| S oprop Y |-7.f4.N-oxide-?-nvn.S. D h fl n v l- M ^.p K^ v |. tjreirin) . 9 ^^ v ^, 
benzofelf1,4ldiazeDin-1-vl1-M- r henvl- aC Pt a mirio 

According to Process I, a solution of N-| S opropyl-2-[2-oxo-5^>henyl-3- 
(3-phenyl-ureido)-2,3-dihydro-benzofe)[1,4Jdiazepin-1-y|].N-phenyl- 
acetamide (100 mg, 0.183 mmol), prepared as in Example 3, in anhydrous 
DCM (5 mL) is treated with m-chloroperbenzoic acid (50%, 64 mg 0 183 
mmol) at ambient temperature overnight. After concentration in vacuo the 
product is crystallized from methanol, filtered and dried under high vacuum to 
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provide the title compound as white crystralline solid (U mn n ^ 

Example 17 




10 

and heated at reflux under nitrogen until dissolution occurred Th.Ji?' 
cooled slightly and HH > W^t^^^^T " 

«h dlchloromethane. The coined organic "d nTove 
20 sodium sulfate, tillered and concentrated In vacuo. The relidu^s <fef I „ 
in ^ano, and precipitated hy dropwise additic 0,^2 got 



30 



35 



Example 18 




According to process A, a solution of 1 75 mn nf o/o 

.n2T^f aCe ' am " le W mmotX prepared as in 

Mtermedtate 31 . ,n 3 mL of methylene chloride was treated with M * , . 
famine ,0.703 mmol, and 333 „L o, phen y , 
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Th* Phases we, J^T^~ZT^ ^ ** 
sodium sulfate, filtered and evannra-H ed ow anh V*ous 

was trttutated w«h «7" 10 3 ^ 

«ux under nitro^^r ~ 2 'TT 8 *"» - hMte < » 

was combined again with 3 mL of , ac «onitnle. The product 

^"»'"30 m ^jr^^^ e ^-o™nux.A«,r 
washed with cold acelonitrila The ~vT T temperature, filtered and 

Provide 95 mg of the ^"lldT „T h * h "*»»< to 

(fn. 1H,. 7.53 ,m, 3H) 7.37 ,m 4H, 7 "1 4H, 7 '* 8 °>' 772 

5 31 (d. 1H. J. B ; 3X 4.72 <m H, 4 a m -I ' 7 ° 7 ,m ' 6 94 < m - "* 



Example 19 

20 | , ' 3-phwiy.H irnidoUd ^djhg dro 1 - 1 , 6 

tetraaza-benrnf e1 a? , ^ -..^ ■ ~ «= 



25 



30 



35 



A mixture of 2-(4-Amino-5-oxo-4,5-dihydro-1 2 3a fi.^, 

intermediate 36, and pheny, isocyanate m?^T2TT? " 

is at ambient temperature under if I > " mL ^ 
concentrating in vacuo the r»L • u 9 80 overn, 9 h t- After 

* using 9 S* 0^^^^^ °" »• *• 
Product are combined. the 
After removing the solvent m „eo» 17 ! ' tUraM " i,h he «" a - 
temperature under high J t If "** " 

mmol) as a white solid. The p^dLTs I "^ COmpound «* "ft 0.165 

W J=16.3 Hz, 1HX 4.62-6 73 (n IH^S ( * J=1 " H2 ' 1H > 416 



Example 20 
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10 



{R)-2-f3-f1H-lndol-3-vlmethvn.? 5.di oxo . 7 A sjgtahyjjro 
benzofejf 1 4^7^^ -yfl-M i-0Dr 0 nvl-N. (4 . ma , h nxv , Dhfirwn . a . 0tam;Wo 

A mixture of 2-(2.4-Dioxo-6H-ben Z ofdJ[1 ,3]oxazin-1-yl)-N-isopropyl-N-(4- 
methyoxy-phenyl)-acetamide (1.00 g. 2.71 mmol). D-tryptophan (554 mg 
271 mmol) and triethylamine (0.378 mL. 2.71 mmol) are combined in wa'ter 
(20 mL) and stirred for 5 hrs. at 50_C. After concentration in vacuo the 
react.on m.xture is combined with glacial acetic acid (20 mL) and refluxed for 
5 hrs. The reaction mixture is filtered and then concentrated in vacuo to an 
o.l. The oil is dissolved in ethyl acetate and washed consecutively with water 
(2X), saturated aqueous sodium bicarbonate, and brine. The solution is 
dried over anyhdrous magnesium sulfate, filtered, treated with activated 
charcoal, filtered and concentrated in vacuo to a yellow foam. The product is 
crystallized from methanol (15 mL). The resulting slurry is cooled with an 
•ce/water bath, filtered and washed with cold methanol (3x4 mL) and dried 
under high vacuum to provide the title compound as white solid (469 mg 
0.918mmol). 1 H NMR (300 MHz, CDCI3): 1.11 (m, 6H); 3.22 (m 1H) 3 46 

(m.1H);3.69(d,1H.J=16.6Hz);3.83(s,3H);4.20(m.1H);4.45id 1H ' 
J=16.6 Hz); 5.06 (m, 1H); 6.06 (d, 1H, j=5.4 Hz); 6.88-7.37 (m. 10H); 7.50 (m 
20 2H); 7.73 (m, 1H); 8.14 (s, 1H). MS(FAB). [M+H] + = 511 



15 



Example 21 

(S)-2-f3-(1H.|ndol-3-ylmPthvl)-? 5-rtinvn.? 3.4.5-tetr a h v *m. 
benzoreiri4ldia7epin-1-vll.N-i.snnroDvl.N-^.mpth Y oxv . Dhenx/h . arotamiHp 



By employing conditions similar to Example 20 except L-tryptophan (554mg 
2.71 mmol ) is substituted for D-tryptophan, the title compound is obtained a< 
a white solid (432mg, 0.846 mmol ). 1h NMR (300 MHz, CDCI3) 1 11 (m 
6H); 3.22 (m, 1H); 3.46 (m. 1H); 3.69 (d. 1H, J=16.6 Hz); 3.83 (s 3H) 4 20 
(m, 1H); 4.45 (d, 1H, J=16.6 Hz); 5.06 (m, 1H); 6.06 (d. 1H, J=5 4 Hz)' 6 88- 
7.37 (m, 10H); 7.50 (m. 2H); 7.73 (m. 1H); 8.14 (s. 1H). MS(FAB): [M + H] + = 
511,. 



Example 22 
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20 



25 



30 



35 



S-2^1 H-lnrtol-3-ylmethvl1-5.oxn.fi fi- dihvdm-1 ^ r.*^^ 
ben 20 fela g ulene-B-ylVN-isnnr 0D vl.M.^.m O th^,. DhftrwnarQfa ^ i ^ 

5 fording to Process G, (S)-2-[5-chloro-3-(1 H-indol-3-ylmethyl)-2-oxo-2 3- 

d,hydro-ben Z ote][1,4]diazepin-1-y|]-N-isopropyl-N-(4-methoxy-phenyl)- ' 
acetamide (167mg, 0.315 mmol ), prepared as in Intermediate 38 is 
dissolved in toluene (3 mL), formyl hydrazide (50mg, 0.821 mmol) added and 
refluxed for 18 hours. The solvent is removed in vacuo and the crude 
react.on mixture purified by preparative reverse-phase HPLC chromatography 
with a gradient elution of 25-50% acetonitrile in water with 0. 1 % 
trifluoroacetic acid buffer over a 30 minute period with a flow rate of 150 
mL/m.n. Fractions containing the desired material are frozen and lyophilized 
o provide the title compound (54m g> 0.101 mmol ) as a white lyophilizate 
1H NMR (300M Hz.CDC.3): d 1.12 (m, 6H); 2.86 (m. 0.5H); 3.36 (m, 0.5H)- 
3.60-3.73 (m, 1.5H); 3.79 (s, 3H); 3.93 (m, 0.5H); 4.33-6.48 (m, 1H)' 4 80 m 
0.5H); 5.01 <m, 1H); 5.26 (m 0.5H); 6.55 (m. 0.5H); 6.85-7.71 (m 10 5H) 7 95 
(d,1H,J=7.4 Hz); 8.08^.21 (m,2H); 8.47 (s,1H). MS(FAB): [M +H r=535.'l 

Example 23 

fR}-2-f4-f1H-lndol-3-ylm P lhvn-5. oy n^ *.^y dro .i ? 3a ^tetraaza 
benzofel aZ ulen^-Yl>.N-i.onrnnvl.N.r 4 -mpfhnv Y . r K env „, argtamiHa 

By employing conditions similar to Example 22 except (R)-2-[5-chloro-3-(1H- 

N-(4-methoxy-phenyl)-acetamide (68mg, 0.080 mmol ), prepared as in 
Intermediate 39, was substituted for (S)-2-[5-chloro-3-(l H-indol-3-yl m ethyl)-2- 

oxo-2,3-dihydro-benzo[e][1.4Jdiazepin-1-yl]-N-isopropy|-N-(4-methoxy- 
phenyD-acetamide and other reagents scaled according.y. the title compound 
(43mg. 0.080 mmol ) is obtained as a white lyophilizate. 1h NMR (300MHz 
CDCI3). 1.12 (m, 6H); 2.86 (m, 0.5H); 3.36 (m, 0.5H); 3.60-3 73 (m 1 5HV ' 
3.79 (s, 3H); 3.93 (m, 0.5H); 4.33*48 (m, 1H); 4.80 (m, 0.5H); 5.01 (m 1HV 
5-26 (m 0.5H); 6.55 (m, 0.5H); 6.85-7.71 (m. 10.5H); 7.95 (d, 1H J=7 4 Hz) 
8.08-8.21 (m, 2H); 8.47 (s, 1H). MS(FAB): IM + Hr=535 ' ' 

Example 24 
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(RW3-f 1 H-tndQl-3-yl methvn-1 -fisopropvM4-methoxv-DhenYl)- 
carbamovlmeth vl1>2.5-dioxo-1,2.3.5-tetrahvdro-ben2oreiri.41dia2epin-6-vlV 

acetic acid. 

5 To a solution of the TFA salt of (RH3-(1 H-lndol-3.ylmethyl)-HisopropyK4- 
methoxy-phenyl^rbamoylmethylJ^.S-dioxo-I^.S.S-tetrahydro- 
benzo[e][1,4]diazepin-6-yl}-acetic acid tert-butyl ester (84.6mg, 0.115mmol); 
prepared as in Intermediate 40, in DCM (5mL) is added TFA (3mL) and 
stirred 20 minutes at ambient temperature. DCM and TFA are removed in 

10 vacuo and the crude product purified by preparative HPLC on a Delta-Pak C- 
18 column eluted with a linear gradient from 30-60%CH3CN in H2O with 
0.1% TFA buffer over a 30 minute period at a rate of 150mUmin. The 
appropriate fraction is frozen and lyophilized to give the TFA salt of the title 
compound (44.3mg, 0.065mmol) as a white powder MS(FAB) m/z= 569.4 

1 5 (MH+); RP-HPLC (Vydac-C1 8, 30-60% CH3CN in H2O with 0. 1 %TFA buffer 
linear gradient, 30min, 1.5mL/min) t r = 17min (t 0 = 2.5min). 

Example 25 

20 3-f14lsopr opvl^4-methoxv-phenvn-carbamovlmethvn-2-oxo-5-phenvl-2.3- 
dihvdro-1 H-be nzofein .41diazepin-3-vlmethvl V-1 -tert-butoxvcarbonvl-indolvl 

According to Process E, potassium hexamethyldisilylazide (0.5 M in toluene, 
2.38 mL, 1.189 mmol) is added dropwise to a solution of N-lsopropyl-N-(4- 

25 methoxy-phenyl)-2K2-oxo-5.phenyl-2 l 3-dihydro-ben2o[e][1 i 4]dia2epin-1-yl)- 
acetamide (0.500 g, 1.133 mmol), prepared as in Intermediate 27, in THF (15 
mL) under nitrogen at -5 _C. After stirring for 15 min., 3-bromomethyl-indolyl- 
1-carboxylic acid tert-butyl ester (UehigsAnn Chem. 1985, 413. 0.386 g, 
1.246 mmol) is added in one portion and the mixture is stirred for 30 min. 

30 After concentration in vacuo, the reaction mixture is partitioned between ethyl 
acetate and water. The organic layer is separated, washed with brine, dried 
over anhydrous magnesium sulfate, filtered, and then concentrated in vacuo 
to a residue. The crude product is chromatographed on flash grade silica gel 
using 50% ethyl acetate in n-hexane. Fractions containing the product are 

35 combined, concentrated in vacuo to a residue, triturated with n-hexane and 
then reconcentrated in vacuo to provide the title compound as a white 
crystalline solid (0.550 g, 0.821 mmol). 1 H NMR (300 MHz, d6-DMSO) 6= 
0.91-0.97 (m, 6H); 1.58 (s, 9H); 3.41 (d, 2H, 6.73 Hz); 3.73-3.79 (m, 4H); 
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4.07-6.21 (m, 2H); 4.67-6.77 (m, 1H); 6.98-7.62 (m, 17 H); 7.69 (d, 1H, 
J=7.24 Hz); 8.01 (d, 1H, J=8.24). MS (FAB): fM+H] + = 670. 

Example 26 

5 

N-lsopropvl-N-f4-methoxv-Dhenvh.9 .f4-N-oyid6.9-oxo-3-f3-phen V |.t.r ft irin) .^ 
cyclohexvl-2.3-dihvdro-ben7 ofe1f1 41diazenin-1 -vn-acfttamirift 

A solution of 2-(3-amino-4-N-oxide-2-oxo-5-cyclohexyl-2,3-dihydro- 

1 0 benzo[e][1 ,4]diazepin-1 -yl)-N-isopropyl-N-(4-methoxy-phenyl)-acetamide 
(125 mg, 0.261 mrnol), prepared as in Intermediate 43, in 3 mL of 
dichloromethane under a nitrogen atmosphere was treated with phenyl 
isocyanate (28.4 mg, 0.134 mrnol). After stirred at ambient temperature for 
30 min, the reaction mixture was diluted with dichloromethane and washed 

1 5 withed aqueous potassium carbonated (5% w/v). After separating the layers, 
the organic phase was dried over anhydrous sodium sulfate, filtered and 
evaporated in vacuo to a residue. The residue was triturated with diethyl 
ether and the resulting slurry was stirred for 20 min. The mixture was filtered 
and washed with diethyl ether. The wet cake was recombined with diethyl 

20 ether and sonicated for 20 min., filtered, washed with ether and dried under 
high vacuum to provide the title compound as a white crystalline solid (80 mg 
0.134 mrnol). NMR (300 MHz, CDCI 3 ) 5= 8.05 (s, 1H), 7.60 (d, 1H, J = 7.9), ' 
7.48 (m, 2H), 7.34 (m, 2H), 7.27 (m, 2H), 7.1 1 (m, 4H), 6.91 (m, 3H). 6.03 (d, 
1H, J = 5.9), 4.91 (m, 1H), 4.21 (d. 1H. J = 16.4). 4.01 (d. 1H. J = 16.4), 3.82 

25 (s. 3H), 3.34 (m, 1H), 2.19 (m. 2H). 1.69 (m, 4H), 1.32 (m, 4H), 1.02 (m 6H) 
MS (FAB): [M+H] + = 598.2. 
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What is claimed is: 

in a JIT' ° f !? d " dn9 3 Ch0,es ^ tokinin -A receptor agonis, response 

ystem Z 1 ,reatment * 3 ° as ™»™»* or central nervous 
system related d.sease which comprises administering to such mammal a 



NR«R2 



0) 




(CH 2 ) n (NH) p (CO) q (NH) r R3 



10 wherein: 

Ri is selected from the group consisting of d. 6 alkyl C 3 ecvcloalkvi 

22T T 0 ' ~en^wim~^ 

Ltol " tUt6d W,th 1-8 f ' UOrine at0ms " Ci-e-lkoxy, carboxTd 
ea koxy, halo, am.no, mono- or di(C 1 - 6 a.ky,)amino, -COO(Ci 6 a k v n cT 
15 ealkylthio, carboxymethy,thio, trifluorome«h y ,su,f ony ,amin 

Ci^alkylsulfonylorC^alkylsulfinylsubstituents- "V^i-ealkoxy, 

R2 is selected from the group consisting of alkyl, C 3 -6Cycloalkyl 
Ca-eafkenyl, benzyl, pheny.d-3a.ky, or pheny. mono-, di, 0 tnSu^ 
• independently in < he «•» or para positions with hydroxy Cl X o 
20 6 a.koxy. cyano, benzyloxy, pyrrolidine, morpho.ino. carboxyC^ salkoxv ha.o 
ammo, mono- or di(C, 6 a<ky,)amino, -COO(C^a.kyl), C , 6 a" y C ha '°' 

ealkoxy. C^alkylsulfonyl or C^alkylsulfinyl substituents- or 
25 mon n_ T ,09ether f0mi 1 ^^^"ydroquinoline or benzazepine 

nis ^integerselectedfromthegroupconsistingof0,1.2.or3; 
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p is the integer 0 or 1 ; 
q is the integer 0 or 1 ; 

r is the integer 0 or 1 , provided that when q is 0 then r is 0; 
R 3 is selected from the group consisting of hydrogen, Ci^alkyl, Ci. 
5 6cycloalkyl, phenyl, phenyl mono-, di-, or trisubstituted independently with d. 
6alkyl, hydroxy, Ci^alkoxy, halogen, amino, mono- or di(Ci-6alkyl)amino, 
nitro, carboxy, -COO(Ci^alkyl), carboxyCi- 6 alkoxy, carboxyCi. 6 alkyl, 
carboxymethylthio, heteroaryl, mono- or di(Ci.6alkyl)aminoCi-6alkyl, 
trifluoromethyl, trifluoromethoxy, Ci. 6 alkylthio, -SO v (Ci^alkyl), -SO v NH(Ci. 

10 6alkyl), -SO v CF 3f -SO v C 6 H 5 , -(CH 2 ) v N0 2 , -(CH 2 ) V CN, -{CH^yCOOH, - 
(CH 2 ) v COO(Ci. 6 a!kyl), -(CH 2 ) V SCH 3 , -(CH 2 ) v SOCH 3 , -(CH 2 ) v S0 2 CH 3l - 
(CH 2 ) v CONH 2 , -SCH 2 COOH t -CONH(S0 2 CH 3 ), -CONH(S0 2 CF 3 ), - 
(CH 2 ) v N(C 1 . 6 alkyl) 2t "(CH 2 ) v NH(S0 2 CF 3 ) 1 -(CH 2 ) v N(S0 2 CF 3 )(Ci-6alkyl) l - 
(CH 2 ) v S0 2 NHCO(Ci. 6 alkyl), -(CH2)vS02N(C 1 -6alkyl)CO(C 1 . 6 alkyl), - 

15 (CH 2 ) v CONHS0 2 (Ci. 6 alkyl), -(CH 2 )vCON(Ci.6alkyl)S0 2 (C 1 . 6 alkyl) l - 

(CH 2 ) V NHR 6 or -(CH 2 ) v OR 7 substituents, heteroaryl, substituted heteroaryl, 
napthyl, bicycloheteroaryl or substituted bicycloheteroaryl, provided when R 3 
is oxadiazole then R 4 is not hydrogen, further provided when n is 1 , p is 0, q 
is 0 and r is 0 then R 3 is not 2-indolyl, substituted 3-indolyl or substituted 1- 

20 isoindolyl, still further provided that when n is 0, p is 1, q is 1 and r is 0 then 
R 3 is not 2-indolyl and substituted indolyl is bound at the 2 position, even still 
further provided that when n is 1 , p is 1 , q is 1 and r is 0 then R 3 is not phenyl 
or 2-indolyl; 

R6 is hydrogen, Ci- 6 alkyl, -S0 3 H, -S0 2 CH 3t -S0 2 CF 3 , -S0 2 C 6 H 5 , - 
25 COO(C 4 Hg) or -COO(CH 2 C 6 H 5 ); 

R 7 is hydrogen, Ci. 6 alkyl, C^ecycloalkyl, -CH 2 C 6 H 5 , -CH 2 COOH, - 
CH 2 CONH 2 , -CH 2 CONH(Ci-6alkyl), -CH 2 CON(Ci. 6 alkyl) 2 or 

{CH 2 ) w CO N O (CHj^CO N N_ R 6 

V__/ \ / 

30 v is an integer selected from the group consisting of 0 f 1 or 2; 

w is an integer selected from the group consisting of 0, 1 or 2; 
R 4 is selected from the group consisting of hydrogen, C-uealkyl, 
halogen, Ci^alkoxy, Cv6alkoxyCi. 3 alkyl, carboxyCi- 3 a!kyl orCi- 
6alkoxycarbonylCi. 3 alkyl; 
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X is nitrogen, nitroso, or NR8, provided that when X is nitrogen or 

nitroso then is a double bond between X and the C-5 position of 

the diazepine ring, and is a single bond when X is NR 8 ; 

R 8 is selected from the group consisting of hydrogen, Ci^alkyl or 
5 (CH 2 )kR 9 ; 

k is an integer selected from the group consisting of 0, 1 , 2, 3 or 4; 

R 9 is selected from the group consisting of amino, mono- or di(Ci- 
6alkyl)amino f pyrrolidinyl, morpholinyl, piperidinyl, piperazinyl, phenyl, 
nitro, carboxyl, carboxamide, hydroxyl, heteroaryl, -C00(Ci-6alkyl), - 
10 CONH(Ci. 6 alkyl), -SOt(Ci^alkyl), -SO t NH(Ci. 6 alkyl), -SO t CF 3l - 
SO t C 6 H 5t -OCd-ealkyl) or -CON(Ci^alkyl) 2: 

t is an integer selected from the group consisting of 0, 1 or 2; 

m is an integer selected from the group consisting of 0, 1 , 2, or 3, 

R 5 is selected from the group consisting of hydrogen, C1-C6 alkyl, 
15 C3-C7 cycloalkyl, oxygen, phenyl, phenyl mono or di-substituted with 
halogen substituents, heteroaryl, substituted heteroaryl or 5, 6 or 7 
membered saturated heterocycle, provided that when R 5 is oxygen and 

m is 0 then is a double bond between R 5 and the C-5 position of 

the diazepine ring, and is a single bond when R 5 is not oxygen; or 
20 XR 5 together form a heteroaryl or substituted heteraryl where X is 

nitrogen, provided is a double bond between R5 and the C-5 

position of the diazepine ring and m is 0; 

Y and Z are independently hydrogen or halogen; 

5, 6 or 7 membered saturated heterocycle in more detail is a 5, 6 or 7 
25 membered saturated heterocycle interrupted by 1, 2, 3, or 4 N or O 

heteroatoms, with the proviso that any two O atoms are not bonded to each 
other; 

heteroaryl in more detail includes a 5 or 6 membered aromatic ring 
optionally interrupted by 1, 2, 3 or 4 N, S, or O heteroatoms, with the proviso 

30 that any two O or S atoms are not bonded to each other; 

substituted heteroaryl in more detail includes heteroaryl mono-, di- 
, ortrisubstituted independently with hydroxy, Chalky!, Ci^alkoxy, 
carboxyCi-6alkoxy, halogen, amino, mono- or di(Ci-6alky!)amino, nitro, 
carboxy, -COO(Ci^alkyl), -CONH(Ci^alkyl), C^alkylthio, 

35 carbosamide, carboxymethytthio, phenyl, benzyl, benzoxy, cyano, 

trifluoromethyl, -C0NH(Ci-6alkyl), -CONHCi-6alkyl) 2 , -S0 2 (Ci-6alkyl), - 
S0 z NH(Ci-6alkyl), -SO z CF 3 or -SOzCeHs, pyrrolidinyl, morpholinyl, 
piperidinyl, piperazinyl, trifluoromethylsulfonylamino, phenylCi-6alkoxy, 
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aromatic ring intarruptad by t , 3 „a U ~ W 10 membe 'M bicycle 
proviso that any two 0 or S hateraJ™ 1 " S heleroa,om ». *«h (h, 
*e M. proviso lhat bicyc ^; «* bonoad ,o .acb othar. „«, 

substituted bicvcloh. , 01 I""*** 

-one-, a ,. „ m JZ£, %%ZrT **~ Hataroary, 
ealkoxy, cyano. carb oxy(Cl ™Ct h . % I? <"«■■« *• 

^^^•-^^ntcbase^.,, 





Oa) 



\^(CH 2 ) n (NH) p(CO)(i(NHiR3 

x R 



wherein: 



- Cl , a)ky , sx^~r independent,y 

ealkoxy, carboxyC^alkoxy, fluoro amino Z ° me atoms - C 1- 

COOfd^y,). Ci^^^^-; f famine, - 
tnfluoromethylsuifonylamino, phenyl^ n ' tnf,UOrorne %'. 
6a'kylsulfinyl substituents; 1 " ea ' Koxy - c 1-6a'Msulfonyl or 
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R 2 is selected from the group consisting of C 3 -C 6 alkyl C 3 - 
Cecycloalkyl. C 3 -C 6 alkenyl, benzyl. pheny.d-C3a.kyl or phenyl mono-, di- or 
tnsubsmuted independently in the ortho or para positions with hydroxy Cl ' 
6> M, CLealkoxy, cyano, benzyloxy. pyrrolidino, morpholino, carboxyC, 
ea koxy, chloro, amino, mono- or diCC^alkyDamino, -COO(Ci^alkyl) ci 
6alkylth,o. carboxymethylthio, trifluoromethyl. trifiuoromethylsulfonyiamino 
phenylC^alkoxy. C^alkylsulfonyl or C^alkylsulfinyl substituents- or ' 

tether form 1,2,3,4-tetrahydroquinoline or benzazepine 
mono-, d,-, or trisubstituted independently with Chalky., d. 6 alkoxy or 
halogen substituents; 

n is an integer selected from the group consisting of 0. 1. 2. or 3- 
pis the integer 0 or 1; 
q is the integer 0 or 1; 

r is the integer 0 or 1 , provided that when q is 0 then r is 0; 

R3 is selected from the group consisting of hydrogen. Chalky! C, 
ecycloalkyl, phenyl, phenyl mono, di, or trisubstituted independently with Cl 
ealkyl. hydroxy. C^alkoxy, halogen, amino, mono- or di(C 1 . 6 a.kyl)amino 
n.tro, carboxy, -COO(Ci -ealkyl). carboxy Cl . 6 alkoxy. carboxyC ,. 6 alkyl ' 
carboxymethylthio, heteroaryl, mono- or di(C,^alkyl)aminoalkyl or ' 
riTT^f IU0r ° meth0x y- Cl-ealkylthio, -SO v (C 1 ^alky.), , -SO v NH(Ci. 

f C ^nn/, 30r " S ° vC6H5 " ' (CH2)vN ° 2 ' - (CH2)vCN " -(CH 2 ) V C00H - 
(CH 2 ) v COO(Ci. 6 alkyl). -<CH 2 ) v SCH 3l -(CH 2 ) v SOCH 3 . -(CH 2 ) v S0 2 CH 3 - 

(CH 2)v CONH 2 , -SCH 2 COOH, -CONH(S0 2 CH 3 ), -CONH(S0 2 CF 3 ) - 

(CH 2 ) v N(C 1 . 6 alkyl) 2 , KCH 2 ) v NH(S0 2 CF 3 ).-(CH 2 ) v N(S0 2 CF 3 )(d 6 alkyl) - 

(CH 2 ) v S0 2 NHCO(C^alkyl), KCH^vSOzNfd-ealkyOCOfd.ealkyl) - ' 

(CH 2 ) v CONHS0 2 (C 1 . 6 alkyl). -(CH 2 ) v CON(d. 6 alkyl)S0 2 (C^alkyl)* - 

(CH 2 ) V NHR6 or -(CH 2 ) v OR7 substituents. heteroaryl. heteroary. substituted 

co 0 ^ ogef ;: c ;^ 6a,ky, • hydroxy - nitr0, cyano ' ^ C «« ,to * ben *>*y, - 

COO(Ci-6alkyl), ammo, mono- or dKC^alkylJamino. phenyl or benzyl 
substituents, napthyl. bicycloheteroaryl or bicycloheteroaryl N-substituted 
.ndependently with hydroxy, carboxyalkyl, phenyl, heteroaryl. Ci. 6 alkoxy or 
cyano substituents; y 

R6 is hydrogen. C M alkyl. -S0 3 H. -S0 2 CH 3 . -S0 2 CF 3 . -S0 2 C 6 H 5 - 
COO(C4H9)or-COO(CH 2 C 6 H 5 ); 2 6 5> 

R 7 is hydrogen. d. 6 alkyl. C^cycloalkyl. -CH 2 C 6 H S , -CH 2 COOH - 
CH 2 CONH 2 . -CH 2 CONH(C^alkyl), -CH 2 CON(C^alkyl) 2 or ' 
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<cH 2 ) W co — y \ 4 „ / \ 

v is an integer selected from the group consisting of 0 1 or 2- ' 
w » an integer selected from the group consisting of 0 1 or 2* 
R 's selected from the group consisting of hydrogen, halogen Ci 
ea kyl. C^alkoxy, C^alkoxyC^alkyl, carboxyd.aalkyi or c, * 
6alkoxycarbonylCi. 3 alkyl; 

X is nitrogen or nitroso, provided that when R2 is methoxyphenyl, 

q is 1 and r is 0 then X is nitroso; 

m is an integer selected from the group consisting of 0 1 2 or 3- 
R 5 is selected from the group consisting of hydrogen, Ci-C 6 alkvl 
C5-7Cycloalkyl. phenyl or phenyl mono- or di-ortho-substituted ' 
independently with halogen substituents, or a heteroary. selected from the 
group ,con s ,st,ng of pyridyl. pynmidinyl. pyndariny,, pyrazinyl. furanyl 
^phenyl pyrro.yl. oxazoly., thiazolyl, imidazolyl, py ra2 oly, ( isoxazoly. 
.soth,azo, y oxadiazoly.. thiazolyl, tniadiazolyl. pyrrdidiny, piperidinyl ' 
morp no(inyl or thiomorpho|iny| where such hetero J P P 

ormo-substituted independently with halogen, Chalky,, nlo, carboxyTc 

20 1 7 y ' ^ a,k0Xy ' Cl - 6a, ^ ,thi0 - or mono- o di( Cl 
20 6 alkyl)amino substituents; 

Z is hydrogen or halogen; 

heteroaryl in more detail includes a 5 or 6 membered aromatic ring 
optionally interrupted by 1 2 3or4N q nrnh=f» . "Bering 
th=i , i r, „ ' ' 0 heter °atoms, with the proviso 

that any two 0 or S atoms are not bonded to each other- 

substituted heteroaryl in more detail includes heteroaryl mono- di- or 
tnsubstituted independently with Cl . 6 alkyl or phenyl- 

or a pharmaceutical acceptable acid-addition or base-addition salt 
tnereof. 



15 



25 



30 3. 



The method as claimed in claim 1 or claim 2 wherein R 1 is C« alkyl or 

h TJ 0 , M R " ^ ° r Ph8nyl SUbstituted * ^e 4 P osiL 
by methyl, methoxy, tritluoromethy,. trirluoromethoxy, dimethylamino 
fluoro, pyrrohdino or morpholino. 
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4. The method as claimed in any of claims 1 to 3 when R 1 is isopropyl 
and R is phenyl or 4-methoxyphenyl. 

5. The method as claimed in any of claims 1 to 4 wherein R 4 is 
5 hydrogen. 



The method as claimed in any of claims 1 to 5 when Z is hydrogen. 

The method as claimed in any of claims 1 to 6 wherein n is 1, p, q and 
r are zero and R 3 is indolvl. 



7. 



10 



20 



8. The method as claimed in any of claims 1 to 6 wherein n is zero, p, q 
and r are 1 and R 3 is optionally substituted phenyl or 7-indazolyl. 

1 5 9. The method as claimed in any of claims 1 to 6 wherein n is zero, p 
and q are 1, r is zero and R 3 is indolyl optionally substituted on the 
nitrogen atom therein by carboxymethyl. 



1 0. The method as claimed in any of claims 2 to 9 wherein m is zero and 
R is a group selected from phenyl, methyl, pyridyl or cyclohexyl. 



11. The use of a compound of formula (1 ) as defined in any of claims 1 to 
1 0 for the manufacture of a medicament for the treatment of 
conditions where a modulation of the effects of gastrin or CCK is of 

25 therapeutic benefit. 

12. A compound of formula (1 ) as defined in claim 1 or claim 2. 

1 3. A compound of formula (1 ) as defined in any of claims 3 to 10. 



30 



14. A compound selected from; 

N-lsopropy|.N.(4-methoxy-phenyl)-2-[2-oxo-3-(3-phenyl-ureido)-5- 
pyridin-3-yl-2,3-dihydro-benzo[eK1.4]diazepin-1-yl]-acetamide; 
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15. 



N-lsopropyl-N.(4-methoxy-phenyl)-2-[4-N-oxide-2-oxo-3-(3-phenyl- 
ureido)-5-cyclohexyl-2,3-dihydro-benzo[e][1 ,4]diazepin-1 -yl]- 
acetamide; and enantiomers thereof. 

A pharmaceutical composition comprising a compound of formula (1) 
as defined in claims 1 or 2 in an admixture with one or more 
physiologically acceptable carriers or excipients. 

16. A pharmaceutic composition comprising a compound of formula (1) as 
10 defined in any of claims 13 and 14 in an admixture with one or more 

physiologically acceptable carriers or excipients. 

17. The use of a compound as claimed in claim 13 or claim 14 for use in 
therapy. 



15 



18. A process for the preparation of compounds of formula (I) which 
comprises: 



(a) reacting an amine of formula (II) wherein Ri, R2, R s m Y an d Z 
have the meanings defined in formula (I) above or are protected 
derivatives thereof 




(CH 2 ) m R s 



with isocyanates of formula (III), carbamoyl chlorides of formula (IV) 
imidazolides of formula (V) or nitrophenyl carbamates of formula (VI) 
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/=\ H 
0=C=N-R 3 N S^ N ^|f N "R 3 



O 

(V) 



R 3 



(VI) 



wherein R3 has the meaning defined in formula (I) or is a protected 
derivative thereof; 

(b) reacting a compound of formula (VIII) wherein R1 R2 R 5 m y 
and 2 have the meanings defined in formula (I) above or are 
protected derivatives thereof 
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(vm) 

Wherein W is selected from formula Villa, b, c or d: 



— N=C=0 ^.N> J""^ 



(VHIa) 



O 

(vmc) 



N0 2 

(vmd) 



(vmb) 

/n with amines of formula (VII) 

5 H 2 NR3 

(VII) 

wherein R3 has the meaning defined in formula (I) above or is a 

10 nr** d6riVatiVe th6re0f in 3 Suitable solve * such as 

d.ch.ormethane, tetrahydrofuran. N. N-dimethylformamide or 
aceton.tri.e. optionally at a temperature ranging from ambient 
temperature to the reflux temperature of the solvent; 

15 , r*'" 9 3 ""V"** of for ™'a (II) wherein Rl, R2 R 5 m Y 

s^sr* B> def,ned in formu,a (,) — - « ~ 
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with acids of formula («X) wherein R3 has the meaning defined in 
formula (I) above or is a protected derivative thereof 



HOOC-R3 
(IX) 



m the presence of a suitable dehydrating agent such as 
d.cyclohexylcarbodiimide (DCC), 3-dimethyl-aminopropyl-3- 
ethylcarbodiimide hydrochloride (EDC), or4-benzotriazol-1-yloxytris- 
(d.methylamino)phosphonium hexafluorophosphate (BOP), particularly 
.n the presence of a suitable alcohol (N-hydroxysuccinimide or H- 
hydroxybenztriazole) to generate an active ester in situ.; 

(d) reacting a compound of formula (II) wherein R1 R2 R 5 m Y 

2?:::::;::™™ oe,ined n ,omu,a (,) - ~ 



1»2 



NR R 




with acid chlorides of formula (X) or acid anhydrides of formula (XI) 
wherem R3 h as the meaning defined in formula (I) above or is a 
protected derivative thereof 
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Particular solvents include N, N-dimethylformamide, dichloromethane 
or tetrahydrofuran. Preferred temperatures are between 0 - 60° C. 
Particular bases include triethylamine, N-methylmorpholine or N,N- 
dimethylaminopyridine; 



(e) reacting a compound of formula (XII) wherein R 3 , R 4 , R5, m> 
p, q, r, Y and Z have the meanings defined in formula (I) above or z 
protected derivatives thereof 



with an alkali metal alkoxide alkali metal hydride, alkyl lithium or alkali 
metal disilylazide in a suitable solvent, such as N,N- 
dimethylformamide or tetrahydrofuran at 0° C. followed by the addition 
of a halo acetamide of formula (XIII) wherein R1 and R* have the 
meanings defined in formula (I) above or is a protected derivative 
thereof 




(CH 2 ) m R 5 
(XII) 




NR'R 2 



(CI, Br) 
(XIII); 
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(0 reacting a compound of formula (XVII) wherein Ri, R2 r5 m y 
and 2 have the meanings defined in formula (I) above or are protected 
derivatives thereof 




(XVII) 



with a suitable base, such as an alkali metal alkoxide, alkali metal 
hydride, alkyl lithium, or alkali metal disilylazide, followed by the 
addition of a halide of formula (XVIII) wherein R*has the meaning 
defined in formula (I) above or are protected derivatives thereof 



15 (Br, CI, IMCH) n -(CO)q-R3 

(XVIII) 

These reactions are particularly run at -80 to 25° C in a suitable 
solvent such as tetrahydrofuran, dichloromethane or N, N- 
20 dimethylformamide; 

(g) reacting a compound of formula (XIX) wherein R1, R2 R4 r5 
m, Y and Z have the meanings defined in formula (I) or are protected 
derivatives thereof 
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(XIX) 

folTTf f0rmU ' a (V,,) Wh6rein R3 has the ™a™g defined in 
formula (I, above or is a protected derivative thereof 

H 2 NR3 
(VII) 

in the presence of a suitable dehydrating agent (DCC EDC BOP) or 
bromo-tns-pyrrolidino-phosphonium hexfluoro phosphate fPvB^ 
Su.table solvents include KH^^J^ 
The react,on >s run at room temperature with a suitable 3 

dteVr astriethy,amin ^ 

dimethylaminopyridine; 

(h) reacting a compound of formula (XX) wherein R1, R 2 R3 R4 . 
P, d. r, Y and 2 have the meanings defined in formula (l aboil 
protected derivatives thereof ( } VS 0r are 




N ; R i CT 2>"-^ P -(CO) q -(NHV R 3 



(XX) 



with amines of formula (XXI) wherein R16 and R17 ara „ 



HNR16R17 
(XXI) 



This reaction is particularly run in a suitable solvent such as 
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0) reacting a compound of formula (XXIV) wherein Ri R2 R 3 R4 
R . n. p. q. r. Y and Z have the meanings defined in formula (|) above* 



or are protected derivatives thereof 



NR R 



lt>2 



O 

;iCH 2 ) B -(NH) p -(CO) q -(NH\-R 3 




w,th an appropriate oxidizing agent, such as m-ch.oroperoxybenzoic 
aad, ,n a suitab.e solvent such as dich.oromethane, at tempe atu 
rang.ng from -20 to 50 o C to further provide compounds contained 
within general formula (I) wherein R\ R2 R 3 R 4 R5 n p r Y 

Z have the meanings defined in formula ('.) above or are protected^ 
derivatives thereof 




(CH 2 )n(NH)p(CO)q(NH)rR3 



(CH,)m-R s 



0) reacting compounds of formula (XLIV) wherein R1 R2 R s x Y 

zzzsr* defined in formuia (,) — - ~ ~ 
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NR R 



lu2 




with isocyanates of formula (III), carbamoyl chlorides of formula (IV), 
imidazolides of formula (V) or nitrophenyl carbamates of formula (VI), 

0=C-N-R 3 *0*"f ^R 3 

O 

OH) (V) 



H 



H 



T* jCxr 



(TV) (VI) 

wherein R 3 has the meaning defined in formula (I) or is a protected 
10 derivative thereof; 

followed if necessary or desired by one or more of the following steps; 

(i) removal of one or more protecting groups. 

1 5 (ii) converting one compound of formula (I) into another compound of 
formula (I). 



(iii) separating a compound of formula (I) into the enantiomers 
thereof. 



20 
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